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Obstriktif Uyku Apne Sendromu: Dis Hekimligi
Yondnden Risk Faktorlerinin Degerlendirilmesi

Obstructive Sleep Apnea Syndrome: Evaluation of the Risk Factors for Dentistry

® Elif Sener, ® Pelin Glneri

Ege Universitesi, Dis Hekimligi Fakdiltesi, Agiz Dis ve Cene Radyolojisi Anabilim Dali, lzmir, Ttirkiye

0Oz

Obstriiktif uyku apnesi (OUA), ciddi komplikasyonlara neden olabilen
yaygin bir uyku bozuklugudur. Tedavi edilmeyen OUA'nin tip 2 diyabet,
hipertansiyon, bazi kanser tirleri ve kardiyovaskiler hastaliklar ile iligkili
olabilmesi nedeniyle erken tani bu hastalik icin klinik olarak bulyik onem
tagimaktadir. Polisomnografi OUA’yr saptamada en kesin tani yontemidir,
ancak teknik personel ve ytiksek ekipman gerektiren, erisimi zor ve pahali bir
uygulama olmasi kullanimini zorlastirmaktadir. Son yillarda, OUA teshisi icin
evde uyku apnesi testlerinin (home sleep apnea test) kullanimina yonelik ilgi
artmis olmakla birlikte, bu taginabilir cihazlarin maliyetinin yiiksek oldugu ve
OUA degerlendirmesinde hala sinirliliklari oldugu bilinmektedir. Bu asamada,
OUA tanisina yonelik daha dusiik maliyetli ve yiiksek duyarliiga sahip bir
yaklasima ihtiya¢ duyulmaktadir. Bas-boyun bdlgesinde ve agiz icinde
OUA ile ilikili klinik parametrelerin bulunmasi, OUA riski tasiyan hastalarin
belirlenmesinde ve erken tani icin kliniklere yonlendirmesinde dis hekimlerinin
onemli bir rol oynamasini saglamaktadir. Bu derlemede, klinik bulgular ile
OUA'ya yonelik risk faktorleri degerlendirilmis, bas-boyun bélgesinde OUA ile
iliskili bircok klinik ve radyolojik parametrenin yani sira dis hekimlerinin OUA
riskini belirlemelerinde kullanilabilecekleri yardimci tani yontemlerinin giincel
literattir bilgileriyle birlikte degerlendirilmesi amaclanmistir.

Anahtar Kelimeler: Obstriiktif uyku apnesi, risk analizi, polisomnografi, dis
hekimligi

Abstract

Obstructive sleep apnea (OSA) is a common sleep disorder with serious
complications. Considering the association of untreated OSA with type 2
diabetes, hypertension, some types of cancer, and cardiovascular diseases,
early diagnosis is clinically vital for this disease. Polysomnography (PSG) is
the most definitive approach to detect OSA, but it requires expert technical
service, is considered a costly procedure, and is not readily available. Thus,
simpler and inexpensive screening tools are necessary. There is a growing
interest in the use of portable home sleep apnea testing devices for the
diagnosis of OSA in recent years, but the efficacy of evaluation and testing
with these portable devices is still debatable. Considering the high cost of
PSG, which is the most reliable method for OSA diagnosis, an approach
with lower cost and high sensitivity to detect OSA is required. The head and
neck region and oral cavity enclose clinical parameters associated with OSA,
which may enable dental practitioners to play an important role in referring
patients at risk of OSA to clinics for early diagnosis. In the present review,
the risk factors of OSA are evaluated with clinical findings, many clinical and
radiological parameters associated with OSA in the head and neck region
are presented together with current literature information, and the auxiliary
diagnostic methods that can be utilized by dental practitioners to determine
the risk of OSA are presented.

Keywords: Obstructive sleep apnea, risk analysis, polysomnography, dentistry

Giris

Obstriiktif uyku apne (OUA)-hipopne bozuklugu, uyku sirasinda
Ust hava yolunun tekrarlayan daralmasi veya kapanmasi
sonucunda en az 10 s boyunca hava akiginin tamamen durmasina
(apne) ve/veya kismen (2%50) azalmasina (hipopne) neden
olarak kandaki oksijen satiirasyon seviyesinde (SaO,) minimum
%4’lik bir dlsuse yol acan bir patolojik durumdur.! Otuz-
70 yaslar arasindaki yetiskinlerde %5-14 oraninda saptanan
OUA'nin erkeklerde ve yaslilarda goriilme orani daha ytiksektir,?
ancak tanisi konmamig OUA hastalari dustinildiginde gercek
hasta sayisinin sunulandan daha fazla olduguna inanilmaktadir.?

Uyku kalp sagligi calismasinda 15,699 kisiden toplanan veriler
degerlendirilmis ve OUA slpheli hastalarin %91,7'sinden
fazlasina tani konulmadigi gosterilmistir.* Elde edilen bu verilerle,
OUA'nIn halk tarafindan yeterince fark edilmeyen bir hastalik
oldugu ve cok sayida potansiyel hastanin zamaninda tani
konulmayip ve tedavi edilmedigi gosterilmistir. Apne-hipopne
indeksi (AHI), uykunun belirli bir zaman diliminde oksijen
desatiirasyonu nedeniyle meydana gelen apne ataklarinin sayisi
ile 6l¢tilir.>% Bu indekse gore; AHI <5 OUA disi, 5< AHi <15 hafif,
15< AHI <30 orta, AHi >30 siddetli OUA olgusu olarak kabul
edilmektedir.”

Yazisma Adresi/Address for Correspondence: Prof. Dr. Elif Sener, Ege Universitesi, Dis Hekimligi Fakiiltesi, Agiz Dis ve Cene Radyolojisi Anabilim Dali, izmir, Tiirkiye
Tel.: +90 536 936 59 77 E-posta: esogur@yahoo.com ORCID-ID: orcid.org/0000-0003-1402-9392
Gelis Tarihi/Received: 14.04.2023 Kabul Tarihi/Accepted: 25.07.2023
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Sener ve Glneri.
Obstriiktif Uyku Apne Sendromunda Dental Risk Analizi

Patofizyolojisi ve OUA ile iliskili Sistemik Hastahklar

OUA, sistemik  enflamatuvar  yanitta,®'®*  plazma
adrenokortikotropik hormonda, Uriner norepinefrinde artig,
biyiime hormonu konsantrasyonlarinda ise azalmay1'® kapsayan
olumsuz bir dizi norofizyolojik reaktivasyonu tetiklemektedir.®'4
Yapilan calismalar, s6z konusu enflamatuvar mediatorlerin ve
hormonal faktorlerin Uretimi ve saliniminin hipertansiyon,
koroner arter hastaliklari, serebrovaskiler bozukluk, konjestif
kalp yetmezligi ve atriyal fibrilasyon olusumu ile iliskili oldugunu
gostermektedir.’>’® Uyku miktari veya kalitesindeki bozukluklar
oksidatif strese, artan plazma norepinefrin seviyelerine ve
ardindan damar sistemi uzerinde sempatik sinir aktivitesine
yol acabilen mekanizmalarla etkileserek hipertansiyonun
gelismesine/ilerlemesine, kalp hizinin artmasina ve beyin kan
akiminin hizla yikselip diismesine katkida bulunabilirler.2%2'
OUA le iliskili olan ve aralarinda cift yonli bir iliski oldugu
bildirilen ciddi hastaliklardan bir digeri tip 2 diabetes
mellitus’tur.’%2227 Bunlarin yani sira, OUA’li hastalarin periferik
dolagiminda enflamatuvar sitokinlerin kronik varhgr immin ve
enflamatuvar yollari aktive ederek kronik yorgunluk sendromu,?®
ogrenme ve hafiza bozukluklar?®*° ve Alzheimer hastalg:®'
gibi noroenflamatuvar/nérodejeneratif hastaliklara ve astima
yol acabilmektedir. Ulusal Astim Egitimi ve Onleme Programi
Uzman Paneli, OUA’y1 hipoksi ile iliskili sitokinler ve stperoksit
radikallerinin etkileri nedeniyle kontrolsiiz astima katkida
bulunan etkenlere dahil etmistir.3233

Son yillarin ilgi ¢eken bir diger konusu ise OUA ile kanser
arasindaki iligkidir.3*3> Gece hipoksisinde gozlenen hizlanmis
timor anjiyogenezi ve yiiksek oksidatif stres DNA ve RNA'ya
zarar vererek olasi timor olusumunu tesvik ettigi*¢-3¢ ve siddetli
OUA'nIn kansere bagll mortalitede de artisa neden oldugu
bildirilmistir.3

Risk Faktorleri

OUA’ya yonelik risk faktorleri “degistirilemeyen” ve
“degistirilebilen”  faktorler  seklinde  siniflandirilabilir.
Degistirilemeyen risk faktorleri erkek cinsiyet, yas ve irki icerir.
Genetik yatkinlik veya ailede OUA oOykisiniin yani sira, hava
yolunun daralmasina neden olan kraniyal yliz anatomisi
varliginin da OUA riskini artirdi§i gosterilmistir.*® Degistirilebilir
risk faktorleri arasinda obezite, kas gevsetici ve hava yolunun
daralmasina neden olan ilaclar (opiatlar, benzodiazepinler,
alkol), endokrin bozukluklar (hipotiroidizm, polikistik over
sendromu), sigara ve burun tikanikligi yer almaktadir.*

Klinik Bulgular (Gece Semptomlari, Giindiiz Semptomlari)

Hastalarda bildirilen semptomlarin sayisina ve kombinasyonuna
gore farkhhk gostermekle birlikte, OUA ile iliskili bulgular glindiiz
ve gece belirtileri olarak ikiye ayrilabilir (Tablo 1). Gece bulgulari
icerisinde uyku sirasinda horlama ve tanikli apne en yaygin
gozlenen semptomlarin basinda gelir. Uyku sirasinda olusan
apneler, genelde hastalarin esleri tarafindan fark edilmekte ve bu
durum, “tanikli apne” olarak adlandiriimaktadir. OUA’nIn yaygin
glindiz semptomlari glindiz asirn uyku hali (zaman zaman
veya tamamen ¢ok uykulu hissetmek) ve yorgunluk (yorgun,
disuk enerjili ve motivasyonsuz hissetmek) olarak tanimlanabilir.
Tavsiye edilen 7 ila 9 saatlik uykuya ragmen din¢ hissetmemek
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de bir semptom olarak gorilmektedir.*’#? Apne epizodlar
genellikle hava yolunun isleyisini yeniden saglamak icin sik sik
uyanmalara veya uyarilmalara neden olurlar. Bu sik uyarilmalarin
uyku devamliligini ve kalitesini diistirmesi sonucunda* motorlu
ara¢ kazasi riskinde ve giindiiz uyku halinde artis gézlenmekte,
yasami tehdit eden sonuclar ve yasam kalitesinde sosyal hayati
da etkileyen bozulmalar meydana gelmektedir.#4-4¢

Tani Yontemleri

Gold Standart Tani Yontemi (Polisomnografi)

OUA icin ana tani cihazlar arasinda, AHi'nin gece uykusu
asamasinda degerlendirilip ol¢lilmesi amaciyla kullanilan
polisomnografi (PSG) ilk sirada yer almaktadir. PSG, tam bir uyku
kalitesi degerlendirmesi yapabilmek icin gece uykusu sirasinda
uyku laboratuvarinda elektroensefalogram, elektrokardiyogram,
elektrookiilogram, cene ve bacak elektromiyografisi, viicut
pozisyonu, burun hava akimi, SaO, ve karin ve gogus hareketleri
dahil olmak Uzere cok sayida parametreye yonelik sinyallerinin
kaydedilip degerlendiriimesi ve yorumlanmasina dayanan
bir tani yontemidir. PSG, OUA'y1 teshis etmek ve siddetini
derecelendirmek icin altin standart olmasinin yani sira, bazi tedavi
yontemlerinin sosyal glivenlik kurumunca karsilanmasi acisindan
da gerekli bir teshis yontemidir. Bununla birlikte, profesyonel
ve teknik personelin yani sira bircok ekipmanin gerekli oldugu,
oldukca zahmetli ve 6zellikle uyku merkezlerine uzak bolgelerde
yasayan hastalar icin erisimi zor bir uygulamadir.#’

Evde Uyku Apnesi Testleri (Home Sleep Apnea Test: HSAT)

OUA gibi ciddi komplikasyonlari olan bir hastaligin tanisinda
uyku laboratuvarlarinin yetersiz kalmasi ve bu nedenle uzun
bekleme siirelerinin olmasi, bircok hastaya tani konulmasini
geciktirmektedir. Bu durum, PSG’den daha pratik, daha az
zahmetli ve maliyetli, teknisyen refakatini gerektirmeyen,
herhangi bir hastane odasinda ya da hastalarin evlerinde
uygulanabilen, tasinabilir cihazlarin Uretiminin gerekliligini
ortaya koymustur. Bu asamada kullanilabilecek evde uyku apnesi
testleri (home sleep apnea test: HSAT), komorbiditeleri olmayan
ve orta veya siddetli OUA tani olasiligi yuksek hastalar icin makul
bir secenek olarak distinilmektedir.®

2008 yiinda OUA tanisinda kullanilmak (izere onaylanmasinin
ardindan, taginabilir HSAT cihazlarin givenilirligi hakkinda

Tablo 1. OUA ile iliskili glindiiz ve gece bulgulari*'

Gece bulgular Gundiz bulgular

Gunduz asirn uykululuk

Tanikl apne Trafik, ev, is kazasi

Horlama Yorgunluk

Dinlenmemis uyanma Sabah bas agrisi

Gece terlemesi Konsantrasyon bozuklugu

Gece susama irritabilite

Noktdiri Duygu durum bozukluklari

insomnia (uykuda kalamama veya
uyanamama ve tekrar uykuya
dénememe)

Libidoda azalma, impotans

OUA: Obstriiktif uyku apnesi
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genis tartismalar olmustur.*” Evde uyku testlerinin avantajlarinin
yani sira, PSG'ye kiyasla daha az fizyolojik degiskeni 6lgmesi
ve bu nedenle sonuglarin kimi zaman yanls yorumlanabilmesi,
test sonuglarinin  degerlendirilmesi asamasinda PSG’ye
benzer rehberlere sahip olmamasi, Uretici firmalarin patentli
cihaz algoritmalari gelistirmeleri ve klinisyenlerin ham
verilere ulasamamasi gibi birtakim dezavantajlari da ortaya
konmustur.*¢4° Teknolojisinin strekli gelisimi ile glinimuize dek
tip 2, tip 3, tip 4 (watch-PAD, nabiz oksimetresi) tasinabilir uyku
apnesi testi cihazlar gibi birbirinden farkli degiskenleri 6lcen
cihazlar gelistirilmistir (Tablo 2).#° HSAT cihazlarinin tanisal
etkinliklerinin ve uygulama kolayliklarinin iyilestirilmesine yonelik
calismalar hizla devam etse de, mevcut portatif cihazlarin tanisal
performanslari oldukca degiskendir. Tip 3 ve tip 4 cihazlarin uyku
Olciimiinde kullanilan klasik parametrelerin sadece bir kismini
icermeleri siklikla AHI’nin yetersiz hesaplanmasina, dolayisiyla
yanlis negatif sonu¢ oraninin artmasina yol agmaktadir.> Sonug
olarak; stipheli OUA durumunun tanisal degerlendirmesinde
tasinabilir monitorizasyon kabul edilebilir bir yaklasim olmakla
birlikte, sadece komorbiditesi ya da diger uyku bozuklugu
olmayan, orta-siddetli olma ihtimali ylksek olan OUA hastalarini
teshis etmek icin kullanilabilecedi vurgulanmaktadir.#’52 HSAT
cihazlarinin en az bir gece boyunca tasinmalarinin gerekmesi,
cihazlarin maliyetlerinin oldukca yliksek olmalari ve sayilarinin
yetersiz olmasi gibi dezavantajlarinin olmasi cihazlarin genis
populasyonlarda kullanimini kisitlamaktadir.

Gunimiizde bu konuda yapilan calismalarin bir kismi da
hastalarin gece boyunca yapilan testlere gerek kalmadan
OUA testini evde uygulamalarina olanak taniyan akilli telefon
tabanli guvenilir, konforlu, ucuz ve kolay erisilebilir bir HSAT
cihazi gelistirmesi yoniinde olmustur.>*** Gelistirilen cihazlar
distk maliyetli bir tarama yontemi olmasina ragmen kol
bandi, mikrofon ve nabiz oksimetresi takilmasi gerekliligi gibi
olumsuzluklari mevcuttur. Bunun yani sira, cihazlarin harici
kablolarla takilmasi uyku kalitesini olumsuz yonde etkilemektedir.
Elektronik ve tibbi cihazlara asina olmayan daha yash ve daha az
egitimli kisilerin bunlar kullanirken zorluklarla karsilasmalari
nedeniyle bu tlr cihazlar genis bir popllasyonu taramak icin
uygun degildir. Bu nedenle, kiiclik, hafif, son derece hassas,
daha az zaman alan ve her giin yuzlerce insani taramak icin
kullanilabilecek nesnel bir izleme cihazi halen gelistiriimeyi

beklemektedir. Bu gelismelerin sonuglarinin OUA riskinin erken
donemde ve hizli bir sekilde belirlenmesinde etkili olmalarinin
yani sira, OUA ile iliskili morbitidelerin 6nlenmesinde de rol
oynayacaklari umulmaktadir.

Radyografik, Klinik Degerlendirmeler

OUA riskini artiran faktorler icerisinde hava yolunun daralmasina
neden olan kraniyal yliz anatomisinin de yer almasi, OUA’si olan
ve olmayan bireylerin yumusak doku ve kraniyofasiyal yapilari
arasinda farkhhklarini arastiran calismalar artirmaktadir. OUA
riski analizinde, Ust hava yolunun genisliginin degerlendirilmesi
amaciyla 2 ve 3 boyutlu ¢ok sayida radyografik goriintiileme
sisteminden yararlanilmistir. Bu amacla gergeklestirilen manyetik
rezonans gorintileme (MRG) ve bilgisayarli tomografi (BT)
calismalari, OUA’ll hastalarin OUA’si olmayan bireyler ile
kiyaslandiginda; daha buyuk bir dile, daha yiiksek yumusak
damaga, daha karmasik bir posterior hava yoluna, geriye cekilmis
bir mandibulaya ve daha inferior yerlesimli bir hyoid kemige
sahip oldugunu gostermistir.>>¢' Cogunlukla MRG ve BT esasli
bu tur olcuimler hastaligin siddetinin degerlendirilmesinden
cok bireyleri OUA’ya yatkin kilan anatomik faktorler hakkinda
bilgi saglamaktadir ve radyasyona maruz kalma, maliyet ve/
veya sinirli erisim gibi dezavantajlari nedeniyle rutin klinik
uygulamalarda kullanimlari mimkin degildir.6%53

Kraniyofasiyal yapi hakkinda bilgi edinmek icin kullanilan diger
bir basit, kullanigh, glvenli ve kolay erisilebilir yontem ise yiz
fotografi lzerinde yapilan fotogrametrik degerlendirmelerdir.
Beyaz irk topluluklarinda klinik bulgular ile birlikte yiz genisligi,
servikomental a¢i ve mandibular uzunluk gibi kraniyofasiyal
fotogrametriden turetilen olctimler kullanilarak yiksek OUA
riski tasiyan bireyler belirlenebilmistir.* Ancak etnik koken
farkhliklari, hastalari en iyi karakterize eden olclimlerin kesin
kombinasyonunda degisikliklere neden olmaktadir. Lam ve
ark.,% Asyalilarin tiromental mesafe ve tiromental aci agisindan
beyaz irktan farkli oldugunu gdsterirken, iran’da yapilan bir
calismada OUA siddeti ile iliskili tek kraniyofasiyal olctiniin
mandibula genisligi oldugu bildirilmistir.5¢

Antropometrik Ol¢iimler

OUA tanisi icin gerekli testler onerilmeden once cesitli klinik
bulgularin yani sira antropometrik ol¢limleri de [cinsiyet,
yas, boyun cevresi, bel cevresi, beden kitle indeksi (BKi)]

Tablo 2. Uyku apnesi testi cihazlarinin 6zellikleri ve 6l¢tim degiskenleri*?

Tip 1 L
Standart PSG taginabilir

Gozetimsiz PSG

Tip 3
Modifiye portabl uyku Tip 4
apne testi

Minimum 7 kanal
EEG, EOG, cene EMG'si,

Minimum 7 kanal
EEG, EOG, ¢ene EMG'si,

Minimum 4 kanal
EKG ya da kalp hizi,

Minimum 1 kanal

Olctiml il
Olctimler EKG, ventilasyon, solunum EKG .ya da kalp huz, ventilasyon, solunum 530, ya da venti asyqn
. ventilasyon, solunum . ya da solunum eforu iceren
eforu, SaO, iceren . eforu, SaO, iceren
2 eforu, Sa0, iceren 2
Viicut pozisyonu Var Miamkiin Miamkiin Olgiilmez
. EMG ya da hareket . . .
Bacak hareketleri sensérii kullanilabilir Opsiyonel Opsiyonel Kaydedilemez
Girisim Mimkiin Miimkiin degil Mimkin degil Mimkiin degil

PSG: Polisomnografi, EEG: Elektroensefalografi, EOG: Elektrookilografi, EMG: Elektromiyografi, EKG: Elektrokardiyografi
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degerlendirilmektedir. OUA riski analizine yonelik gerceklestirilen
cahsmalarin bulgulari, viicut agirhdindaki artisla OUA riski
arasinda pozitif bir iligki varhigini géstermekte ve antropometrik
Olclimlerin OUA siddetinin belirlenmesinde de 6nemli oldugunu
ortaya koymaktadir.5”-¢° Cogu calismada OUA riskinin belirlenmesi
sirasinda yararlanilabilecek en iyi antropometrik 6l¢ciimiin boyun
cevresi oldugu bildirilmistir.”%”" Erkeklerde boyun cevresinin 43
cm, kadinlarda ise 40 cm’nin Gstlinde olmasi OUA icin anlamli
risk olusturmaktadir, ancak bircok farkl antropometrik 6lctimiin
karsilastirmali olarak degerlendirildigi calismalarda elde edilen
bulgular halen tartismalidir.”’”2 Calismalarin bir kisminda OUA
tanisi alan bireylerde boyun ve bel cevresi ile bel/kalca oraninin
BKi degerine gore daha iyi bir belirte¢ oldugu gosterilmis olsa
da,”" digerlerinde abdominal obezitenin boyun cevresinden
daha iyi bir parametre oldugu sonucuna variimistir.”2

OUA Riski Belirlemeye Yonelik Anket Uygulamalar

Gunumuzde mevcut olan hizh preoperatif OUA tarama
yontemlerinin bir kismi ise klinik semptomlara dayal olarak
hastalarin OUA acisindan ylksek veya dustk riskli olarak
siniflandinimasina  yardimcr  olmak amaciyla kullanilan
anketlerdir. OUA’nIn en yaygin giindiiz semptomlarinin basinda
gelen glindlz asin uyku hali veya yorgunluk sikayetleri subjektif
bulgular olup kisiden kisiye degiskenlik gosterdiginden, bu
bulguyu nicel olarak netlestirmek amaciyla hastalara Epworth
uykululuk 6lcedi uygulanmaktadir. Olcekte belirtilen sekiz
durumun 0-3 arasinda puanlanmasi istenir ve 10 puan Ustiinin
patolojik uykululuk halini gosterdigi kabul edilir.”> STOP adi
verilen dort soruluk skorlama anketi ise 2008 yilinda gelistirilmis
olup, hastalarin operasyon oncesi anestezi muayenesi sirasinda
OUA acisindan da taranmasi amaciyla onerilmistir. Bu skorlama S
(snoring-horlama), T (tiredness-yorgunluk), O (observed apnea-
gozlenen apne) ve P (blood pressure-kan basinci) ifadelerinin
bas harflerinden bir araya getirilmistir.”*

OUA’da gozlenen klinik bulgu parametreleri ile antropometrik
bilgilere yonelik verileri kombine ederek bir risk analizi yapan
anket uygulamalari da gelistirilmistir. Bunlardan biri olan Berlin
anketinde’”> horlama, yorgunluk ve hipertansiyon + obezite
olmak Uzere 3 kategori degerlendirilerek OUA riski disuk ya
da ytiksek olarak siniflandirilir. Berlin anketinin duyarliiginin ve
6zgulliginian AHI >5 olan orta siddette OUA’lI hastalarda %69

ve %56; AHI >30 olan siddetli OUA’lI hastalarda ise %87 ve
%46 oldugu bulunmustur.”* OUA risk analizi asamasinda hizh
tarama yontemleri olarak kullanilan anket uygulamalari icinde
en kapsamlisi ise STOP-BANG anketidir. STOP anketinin daha
kapsamlisi olan STOP-BANG”¢ anketi; OUA icin risk faktori
olarak kabul edilen horlama, yorgunluk, gézlenen apne, kan
basincinin yani sira, BKi, yas, boyun cevresi ve cinsiyetin de dahil
edilmesi ile toplam sekiz maddeyi icermektedir. Anket skoru;
5-8 arasi yuksek riskli, skor: 3-4 arasi orta riskli, 0-2 arasi olanlar
dusuk riskli olarak siniflandiriimaktadir (Tablo 3).77:78

Farkli anket uygulamalarinin etkinliginin karsilastirmali olarak
degerlendirildigi calismalarin bulgulari anket uygulamalarinin
hicbirinin, klinik bir ortamda OUA'y1 ekarte etmek icin yeterli
duyarliiga ya da 6zqgiilliige sahip olmadigini géstermektedir.”
STOP-BANG testinin Turk populasyonunda tarama testi olarak
gecerliliginin saptanmasina yonelik gerceklestirilen calismanin
sonuclari da bu bulgulari desteklemektedir.2 Ozellikle Berlin ve
STOP-BANG anket uygulamalarinin OUA icin ylksek duyarlihga,
ancak dusuk oOzgulliige sahip olmasi cok daha fazla sayida
kisinin ytksek riskli hastalar olarak belirlenmesine ve bu tir hizli
tarama yontemlerinin maliyetlerinin ¢ok yiikselmesine neden
olmaktadir.

Mallampati indeksi

Anket uygulamalari hizli tarama yontemleri olarak faydali
olmasina ragmen, farkli irk ve populasyonlarda birbirinden
farkl sonuclar vermeleri anket uygulamalarinin tek basina etkili
bir tarama yontemi olmasini engellemektedir.2'#2 Bu asamada
yararlanilabilecek bir diger hizli tarama yontemi ise, Mallampati
indeksidir. 1985 yilinda gelistirilmis olan ve dilin tabani ile girtlak
arasindaki ac¢inin belirlenmesi esasina dayanan bu siniflamada,
dilin tabani orantisiz olarak biyuk oldugunda veya orofarengeal
bosluk orantisiz olarak kiiclik oldugunda, dil bademcik
cukurunun 6n ve arka kivrimlari ile uvulanin gorinirligind
maskelemektedir. Bu durum, OUA gelisimi icin bir risk faktort
olabilmektedir.8*# Orijinal Mallampati skoru | ila lll arasinda bir
skalaya dayanmaktadir, ancak bazi hastalarda yumusak damagin
bile gérilmesinin zor oldugunu belirten arastirmacilar, bu nedenle
sadece sert damadin gortintilenebildigi ek bir siniflandirmay: 4.
derece olarak eklemislerdir. Boylece glinliimiizde anestezistler
tarafindan yaygin olarak kullanilan I-IV modifiye Mallampati
(MM) skorlama sistemi olusturulmustur.88¢

Tablo 3. STOP-BANG anket sorulari’®

Evet Hayir

1 (S: Horlama-snoring)

Yiksek sesle (kapali kapilardan duyulacak kadar veya konusma sesinden daha
ytuiksek sesle) horluyor musunuz?

2 (T: Yorgunluk-tiredness)

Gunduzleri sik sik yorgun, bitkin veya uykulu hissediyor musunuz? 1

3 (O: Gozlenen apne-observed apnea)

Uykunuz sirasinda nefes almayi biraktiginizi veya boguldugunuzu veya nefes
nefese kaldiginizi gézlemleyen oldu mu?

_

4 (P: Kan basinci-blood pressure)

Yiksek tansiyonunuz var mi veya tedavi gorliyor musunuz?

5 (B: Beden kitle indeksi-body mass index) BKI >35?

6 (A: Yas-age) Yas >50?

7 (N: Boyun cevresi-neck)

Boyun cevresi-erkekseniz 43 cm’den, kadinsaniz 40,5 cm’den biyik mii?

8 (G: Cinsiyet-gender) Cinsiyet: Erkek mi?

_|=m == =
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I: Yumusak damak, uvula ve lateral damak kemerleri (pillar:
bademcik cukurunun 6n ve arka kivrimlari) tam gorinir

II: Lateral palatal kemerler ve kiiciik dilin ucu artik gériinmez
Ill: Yumusak ve sert damak gorinir

IV: Sadece sert damak gorintr

I-lV. MM skorlamasi hastadan oturur pozisyondayken agdzini
acmasi ve dilini mimkiin oldugunca disari ¢ikarmasi istenerek
yapiimaktadir. Ozellikle kiiciik dilin tabaninin, pillarlarin ve
yumusak damagin gorinur olup olmadigr not edilir. Puanlama
genellikle fonasyon olmadan yapilmaktadir.3* Friedman dil
pozisyonu (FTP) ise Mallampati skorunun dil protrizyonu
olmadan gerceklestirildigi skorlama yontemidir. Hastanin basgi
notr pozisyonda dik oturmasi ve dilini disar ¢cikarmadan agzini
acmasi ile gergeklestirilen bu degerlendirme yontemi, Friedman
ve ark.?” tarafindan gelistirilmistir. FTP derecesi ile AHi siddeti
arasinda istatistiksel olarak anlamli bir iliski oldugu saptanmis ve
bu yéntemin uyku sirasinda dilin neden oldugu tikanikhgr daha
iyi gosteren bir yontem oldugu ortaya konmustur.8.88
Gunlmuze gelinceye kadar bircok calisma, hem MM hem
de FTP ile OUA riski arasinda bir iliski oldugunu ortaya
koymaktadi. MM derece 3 veya Uzerinin AHI >15 bulgusu
icin bagimsiz bir risk faktori oldugu cesitli arastirmalarda
bildirilmis®¥?° ve yontemin 6zellikle erkeklerde istatistiksel olarak
anlamli bir farklilik olusturdugu gésterilmistir.?> AHIi ve OUA’nin
degerlendiriimesinde MM ve FTP skorlamasindan yararlanan
bir meta-analiz calismasi ise AHI siddetinin hem MM (0,184,
p=0,006) hem de FTP (0,388, p=0,026) ile istatistiksel olarak
anlaml olcide iliskili oldugunu ortaya koymustur.”’ Bu konuda
Ulkemizde STOP-BANG anketi kullanilarak OUA riski agisindan
taranan ve oral anatomileri MM skorlamasi ile degerlendirilen
162 kisilik hasta grubu lizerinde prospektif olarak gerceklestirilen
Avincsal ve ark.'min®? calismasinda; hastalardan elde edilen
MM puani sinif 3 veya 4 ise, STOP-BANG anketi skoruna ek
bir puan eklenerek modifiye bir STOP-BANG anket skoru
elde edilmistir. Calismada elde edilen bu skorun; STOP-BANG
anket uygulamalarinin ¢ogunda gozlenen OUA icin yliksek
duyarlihga, ancak distuk 6zgiillige sahip olmasi dezavantajini
elimine ettigi, bu nedenle de ileri tanisal degerlendirme icin
OUA hastalarini belirlemede veya gereksiz testlerden kacinmada
kullanilabilecegi vurgulanmistir.?? Literatiir her ne kadar
OUA riskinin belirlenmesinde MM/FTP'nin kullanimina iliskin
umut verici sonuglar bildirilmis olsa da, MM/FTP ile OUA
riski korelasyon degerlerinin disiik olmasi ve OUA ve AHi
siddetini ongormedeki katkilarinin beklendigi kadar ytiksek
olmamasi klinikteki etkinliklerinin sorgulanmasina neden
olmaktadir. Bununla birlikte, MM/FTP kullaniminin  OUA’nin
ekarte edilmesinde etkili olabilecegi ve MM/FTP degerleri
1 veya 2 olan kisilerde MM ve AHI arasinda zayif da olsa
istatistiksel olarak anlamli bir iliski oldugu da gosterilmistir.”* Bu
konuda gerceklestirilen calismalarda birbirinden farkli sonuglar
elde edilmesinin nedenleri calisma grubunun secimi ile FTP
ve MM degerlendirmesini yapan hekimler arasi guvenilirlik
degerinin duslk olmasidir.?® Fizik muayenenin subjektif olmasi
ve standardize edilememesi, bu testlerin gozlemciler arasi
glvenilirligini azaltmaktadir.?#*> Mallampati ve ark.’nin® ve

Friedman ve ark.’nin® ilgili calismalarinda hastanin nefes alma
sekli hakkinda bir talimat yoktur ve hastanin nefes almasi
nedeniyle meydana gelebilecek dinamik degisikliklerle ilgili
belirsizlikler mevcuttur. Hastanin yumusak damak pozisyonu
agizdan mi yoksa burundan mi nefes aldigina bagh olarak
degisecek, agiz acikken burundan nefes alindiginda yumusak
damak asagi inerek agiz boslugunu tikayacaktir. Muayene hasta
agizdan nefes alirken yapilirsa, yumusak damak nazofarenksi
kapatmak icin ylikselecek ve MM/FTP derece 1 veya 2 gorinimu
verecektir. Burundan nefes almasi istenirse, yumusak damak dil
kokiine dogru ineceginden, ayni hastada MM/FTP derecesi 3
veya 4 olacaktir. Bu soruna engel olmak icin, hastalara agizlarini
en az 5 kez genisce acmalari ve agizdan yavasca nefes almalari
talimatinin verilmesi 6nerilmektedir.? lyi bir tarama yontemi
AHi, oksijen desatiirasyon indeksi veya hipoksi zamani (T90)
gibi bazi tanimlayici parametreleri ve ayrica hastada gézlenen
semptomlari (uyku hali, yorgunluk, kardiyovaskiler sonuclar
ve komorbiditelerin etkisi gibi korelasyonlari) icermelidir. MM/
FTP degerlendirmelerinin tanisal bir test olarak sinirliliklari
mevcut olsa da, yontemlerin basit sekilde uygulanabilmesi
ve OUA ile iliskili olma potansiyelleri goz 6niine alindiinda,
PSG uygulamasi Oncesinde hastalarin triyaji amaciyla MM/
FTP skorlamasinin kullanilabilecegi distinilmektedir. Uykuda
solunum bozuklugu olan genis popilasyonlar tzerinde klinik
bulgular ve antropometrik Olciimler ile kombine edilerek
kullanildiginda bu kombine yéntemin 6zgillik ve secicilik
degerinin daha da artacagi beklenmektedir.

Sonug

Sonug olarak, yarattigi ciddi tibbi ve ekonomik sorunlar g6z
onine alindiginda, OUA'nin olabildigince erken tanilanmasi
hastalar acisindan buyik 6nem tasimaktadir. Bu baglamda
gerek anamnez, gerek klinik muayene bulgularini degerlendiren
dis hekimleri ilk basamak gorevi gorebilirler. Sunulan temel
bilgilere sahip olan dis hekimleri, dental muayene sirasinda
hastalarinda OUA riskini dislUndiren subjektif ve objektif
bulgular belirlediklerinde, ileri tani yontemlerinin uygulanarak
hastalarin degerlendirilmesi amaciyla bu kisileri uyku
merkezlerine yonlendirebilirler. Boylece, dis hekimlerinin OUA
hastaliginin gecikmeden tanilanmasinda ve zorunlu cihazlarin
kullanilmasinda 6nemli bir goérevi Ustlenerek, hastaliga
bagli morbidite ve komplikasyonlarin azaltiimasinda rol
oynayabilecekleri diisinilmektedir.
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Bu sistematik derleme ve meta-analiz calismasi; uzun sireli izolasyon, bulasma
korkusu, olim korkusu, belirsizlik ve ekonomik sikintilar gibi psikososyal
stresorlere neden olan Koronaviriis hastaligi-2019'un (COVID-19)un kronik
hastaligi olan bireylerin uyku kalitesine etkisini incelemeyi amaclamaktadir.
Taramalar 12.08.2022-31.08.2022 tarihlerinde PubMed, Ulusal Tez
Merkezi, DergiPark, Web of Science, EBSCOhost, TirkMedline arama
motorlarindan yapilmistir. Calismaya 01.01.2018-12.08.2022 tarihlerinde
Turkiye'de yapilmis arastirmalar dahil edilmistir. Taramalarda 503 veriye
ulasilmistir. Dahil edilme kriterlerine uyan 12 kesitsel arastirmanin toplam
orneklem hacmi 5,175'dir. Yetiskinlerde uyku kalitesini/problemini 6lcen
yedi arastirmanin birlestirilmis sonuglarinda; kronik hastaligi olanlarin uyku
kalitesinin istatistiksel olarak anlamli sekilde daha dustik oldugu saptanmustir
[standartlastinimis ortalama fark/standardized mean difference (SMD): 0,30,
giiven araligi (GA) %95: 0,20-0,40, Z=5,81, p<0,00001]. Cocuklarda uyku
kalitesini/problemini &lcen iki arastirmanin birlestirilmis sonuclarinda; kronik
hastaligi olanlarin uyku kalitesinin olmayanlarla benzer oldugu saptanmistir
(SMD: 0,49, GA %95: -0,63-1,61, Z=0,85, p=0,39). Calismaya dahil edilen
bir arastirmanin ¢ocuklarda uyku sorunu yasama kategorik verilerinin meta-
analiz sonuglarinda; kronik hastaligi olmayanlarin daha fazla uyku sorunu
yasadigi, fakat bu sonucun istatistiksel olarak anlamsiz oldugu bulunmustur
[odds orani (OR): 0,59, GA %95: 0,28-1,24, 7=1,39, p=0,17]. Calismaya dahil
edilen iki arastirmanin, yetiskinlerde kot uyku kalitesi kategorik verilerinin
meta-analiz sonuglarinda; kronik hastalig olanlarin uyku kalitesinin 1,60 kat
daha dustik oldugu ve bu farkin istatistiksel olarak anlamli oldugu saptanmistir
(OR: 1,60, GA %95: 0,18-2,17, Z=3,01, p=0,003). Dahil edilen calismalarda
COVID-19’un, kronik hastaligi olanlarin uyku kalitesini olumsuz etkiledigi
gosterilmistir. Kronik hastalikli bireylere psikososyal destek verilmelidir ve
bireylerin uyku kalitesini artirmaya yonelik calismalar planlanmalidir.
Anahtar Kelimeler: Kronik hastalik, COVID-19, uyku kalitesi

Abstract

This systematic review and meta-analysis study aimed to examine the effect
of Coronavirus disease-2019 (COVID-19), which causes psychosocial stressors
such as long-term isolation, fear of being infected, fear of death, uncertainty,
and economic challenges, on sleep quality of individuals with chronic diseases.
Searches were made from PubMed, National Thesis Center, DergiPark,
Web of Science, EBSCOhost, TurkMedline databases between 12.08.2022
and 31.08.2022. Studies conducted in Turkey between 01.01.2018 and
12.08.2022 were included in the review. In total, 503 data were obtained
in the search. The total sample size of 12 cross-sectional studies that met
the inclusion criteria was 5.175. The results of seven studies investigating
sleep quality/problem in adults revealed that those with chronic diseases
had lower sleep quality [standardized mean difference (SMD): 0.30, 95%
confidence interval (Cl): 0.20 0.40, Z=5.81, p<0.00001]. The results of two
studies analyzing sleep quality/problem in children indicated that patients
with chronic disease had a similar sleep quality to healthy ones (SMD: 0.49,
Cl 95%: -0.63-1.61, 7=0.85, p=0.39). The meta-analysis results including
the categorical data about experiencing sleep problems in children in the
study included in the review revealed that those without chronic disease had
more sleep problems, but this result was statistically insignificant [odds ratio
(OR): 0.59, 95% Cl: 0.28-1.24, Z=1.39, p=0.17]. Based on the meta-analysis
results of the poor quality of sleep categorical data of the two studies in adults
included in the review, it was determined that those with chronic disease had
1.60 times lower sleep quality than those without (OR: 1.60, 95% CI: 0.18
2.17,Z=3.01, p=0.003). It was determined that COVID-19 adversely affected
the sleep quality of patients with chronic diseases. Individuals with chronic
diseases should be given psychosocial support, and studies should be planned
to improve their sleep quality.

Keywords: Chronic disease, COVID-19, sleep quality
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Cirak ve ark.
Kronik Hastalikta COVID-19 ve Uyku Kalitesi

Giris

Tum dinyayr hizli bir sekilde etkisi altina alan, solunum
yolu enfeksiyonuna neden olan Koronavirlis hastaligi-2019
(COVID-19), Cin‘in Wuhan sehrinde 2019 yilinin sonunda
yeni bir koronaviris turl olarak ortaya ¢cikmistir. Diinya Saglik
Orgiitii tarafindan viriisiin resmi adi siddetli akut solunum
sendromu-koronavirus-2 (SARS-CoV-2) olarak belirlenmistir,
virisin neden oldugu hastahgi tanimlamak icin COVID-
19 terimi kullaniimistir ve Tirkiye’de ilk olgunun bildirildigi
11 Mart 2020’de kiiresel pandemi ilan edilmistir.”* Virsin
yayllmasini engellemek icin pandemi kapsaminda karantina
onlemleri alinmistir ve insanlar sosyal mesafeyi korumak icin
evlerine kapanmak zorunda kalmistir.>*® Karantina onlemleri
COVID-19’a yakalanma riskinin yiiksek oldugu ve hastalk
strecini daha siddetli gecirdikleri icin kronik hastahdi olan
bireylere daha siki uygulanmistir.¢ Kronik hastaligi olan bireyler
bu karantina 6nlemlerinden saglikli bireylere goére daha fazla
etkilenmigtir.>” Uzun sureli izolasyona bagl beslenmede,
fiziksel aktivitede, sosyal iliskilerde ve ekonomide degisimler,
belirsizlik, enfekte olma korkusu, 6lim korkusu gibi biyo-psiko-
sosyal stresorler kronik hastaligi olan bireylerin uyku kalitesini
olumsuz etkilemigtir.8'®

Uyku; mental ve fiziksel saghgin sirdirdlmesi icin gerekli
olan fizyolojik ve zorunlu bir sirectir.’®'® Yasamin Ucte biri
uykuda gecmektedir, bu ytzden uykunun kaliteli olmasi c¢ok
o6nemlidir.’’ Uyku kalitesi, bireyin uyandiktan sonra kendini
yeni bir gline hazir, zinde, formda ve enerjik hissetmesidir.
Bireyin bilissel, fiziksel ve sosyal yasamini etkileyen uyku kalitesi;
niceliksel yonden uyku latensi, uyku siiresi ve gece boyunca
uyanma sayisi; 6znel yonden uykunun derinligi ve dinlendiriciligi
olarak degerlendirilmektedir.2®?' Kot uyku kalitesinin; yaygin
bir sorun olmasi, biyo-psiko-sosyal saglik icin tehdit olusturmasi,
bircok hastaligin belirtisi olmasi, var olan saglik sorunlarini daha
siddetli yasatmasi gibi nedenlerinden dolay! arastiriimasi ve
incelenmesi gerekmektedir.?>2

Calismanin amaci COVID-19’un kronik hastalikli bireylerin
uyku kalitesine etkisini incelemektir. Bu ama¢ dogrultusunda
“kronik hastalikli bireylerde COVID-19’un uyku kalitesine etkisi
nedir?” sorusuna yanit aranmistir. Pandemi siireci geciren kronik
hastalikli bireylerin; uyku kalitelerindeki degisikliklerinin daha iyi
anlagilmasinda ve uyku kalitesini artirmaya yonelik girisimlerin
planlanmasina dikkat ¢ekmede calisma sonucunun Onemli
veriler saglayacagi dusinilmektedir.

Yontem

Bu calisma sistematik derleme ve meta-analiz niteligindedir.
Calismanin yapilmasi ve raporunun hazirlanmasinda sistematik
derleme ya da meta-analiz arastirma raporunun yaziminda
bulunmasi gereken maddelerle ilgili kontrol listesi (PRISMA)
protokoli takip edilmistir.26 Bu sistematik derlemede olasi bias
riskini azaltmak icin literatiir tarama, makale secimi, veri cekme
ve makale kalitesinin degerlendirilmesi islemleri birinci ve ikinci
arastirmacilar tarafindan bagimsiz olarak yapilmis, her bir asama
Uglincu arastirmacinin da katildigi bir oturumda kontrol edilmis
ve gorus birligi olusturulmustur. Calismanin prospero girisi
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yapilmis ve 12.08.2022 tarihli CRD42022352953 olan kayit
numarasi alinmistir.

Tarama Stratejisi

Bu sistematik derleme icin taramalar 12.08.2022-31.08.2022
tarihleri arasinda yapilmistir. Sistematik derlemede, calismalari
tanimlamak icin kullanilan veri tabanlar sunlardir: PubMed,
Ulusal Tez Merkezi, DergiPark, Web of Science ve EBSCOhost,
Tirk Medline. Anahtar kelimeler (“COVID-19” ya da “coronavirus
disease” ya da “SARS-CoV-2”) ve (“chronic disease” ya da
“chronic condition” ya da “chronic ill"") ve (“sleep habit™
ya da “sleep” ya da “sleep quality™) ve “Turkey” taramada
kullanilmistir. ilave calismalarin elde edilmesi icin dahil edilen
arastirmalarin kaynaklar listesi incelenmistir. Arastirmaya dahil
edilmede kronik hastaliklarin ayrimi yapilmamis, tum kronik
hastaligi olanlarin arastirmaya dahil edilmesi planlanmistir. Bu
nedenle tarama stratejisi olustururken (“chronic disease” ya da
“chronic condition” ya da “chronic ill™”) terimleri kullanilmustir.
Bu sistematik derlemeye 01.01.2018-12.08.2022 tarihleri
arasinda Turkiye’de yapilmig olan calismalar dahil edilmistir.
Taramalarda tekrar eden arastirmalar ¢ikarildiktan sonra, sirasi ile
baslk, 6zet ve tam metne gore secim yapilmistir. Arastirmalarin
belirlenmesi ve secimi dahil etme kriterlerine uygun olarak,
birinci ve ikinci arastirmaci tarafindan bagimsiz olarak yapilmistir
(K.C. ve Y.S)).

Arastirmalarin Secim Kriterleri ve Secimi

(1) Cahsma grubu: Kronik hastaliga sahip olanlar

(2) Midahale: Yok

(3) Karsilagtirma: Yok

(4) Sonuclar: Uyku ve uyku kalitesi dlcegdi puanlari

(5) Calisma tasarimi: Kesitsel arastirmalar

Dahil edilme kriterleri: Calismanin COVID-19 salgini
doneminde yapilmis olmasi, kronik hastalia sahip olunmasi,
calismada uyku kalitesine bakilmis olmasi ve calismanin tam
metnine ulasilabilmesi.

Dislanma kriterleri: Calismanin derleme, bildiri, panel
sunumu olmasi, ingilizce ve Tirkce disindaki bir dilde yapilmig
olmasi, tam metnine ulasilamamasi ve o6rnekleminin kronik
hastaliklilardan secilmemis olmasi, calismada uyku kalitesi
puanlarinin verilmemis olmasi.

PRISMA akis semasina gore calismalarin secimi Sekil 1'de
verilmistir (Sekil 1).

Taramadaki Arastirmalarda Kullanilan Olgekler

Pittsburgh uyku kalitesi indeksi (PUKI): Buysse ve ark.”
tarafindan gelistirilmistir, uyku Kkalitesi ile son bir aydaki uyku
bozukluklarinin tiiri ve siddeti hakkinda bilgi veren bir olcektir.
Toplam 24 sorudan olusan olcekteki her bir madde 0 (sorun
yok) ile 3 (ciddi sikintr) puan arasinda agirhklandirilir. Yedi alt
boyuttan alinan puanlarin toplami 0 ile 21 arasinda degisen
genel PUKI puanini vermektedir. Olcekten 5 {izeri puan almak
kotu uyku kalitesi kabul edilir.?”

Bergen uykusuzluk olcegi: Pallesen ve ark.?® tarafindan
gelistirilmistir ve farkli uykusuzluk semptomlarini 6lgmek icin



Cirak ve ark.
Kronik Hastalikta COVID-19 ve Uyku Kalitesi

kullanilmaktadir. Olcek alti maddeden olusan 8'li Likert tipi bir
Olcek olup, olcekten alinabilecek en dustik puan 0, en ytiksek
puan ise 42'dir. Puan arttik¢a uykusuzluk diizeyi de artmaktadir.?
Uyku erteleme 6lgegi: Kroese ve ark.? tarafindan 6z-diizenleme,
uykuyu erteleme ve uyku yetersizligi arasindaki iligkiyi vurgulamak
icin gelistirilmis 9 maddelik bir dlcektir. Toplam puanlar 9 ile 45
arasinda degismektedir ve oOlcekten yiiksek puan almak uyku
vaktini ertelemenin daha fazla oldugunu gostermektedir.?®
Gorsel analog uyku oOlgcegi: Verran ve Snyder-Halpern3®
tarafindan 1990 yilinda gelistirilen uyku Olcedi 15 madde
ve U¢ bolimden olugmaktadir. Uyku bozuklugu, etkili uyku,
giindiiz uykusu (ilave uyku) bélimleri bulunmaktadir. Olcekteki
her madde, 0’dan (sol ucta) 100’e (sag ucta) kadar bir tablo
Uzerinde gorsel karsilastirma teknigi kullanilarak degerlendirilir.
Olcekten alinan puanin artmasi uyku kalitesinde azalmaya isaret
etmektedir.>

Cocuklar icin uyku bozuklugu olgegi: Olcek Bruni ve ark.®
tarafindan 6-16 yas arasindaki cocuklarda uyku bozuklugunu
degerlendirmek amaciyla gelistirilen 6lcek, 26 madde ve 6 alt
boyuttan olusmaktadir. Begsli Likert tipteki 6lcekte alinan toplam
puan 70 ve lizerindeyse uyku bozuklugu semptomlari gosterdigi
kabul edilmektedir.?'

Cocuklarda uyku aliskanhklari o6l¢egi: Owens ve ark.3?
tarafindan c¢ocuklarin uyku ahgkanliklarini ve uyku ile iliskili
sorunlarini belirlemek amaciyla gelistirilmistir. Olcek 8 alt boyut
ve toplam 33 maddeden olugsmaktadir. Toplam puani 41 ve
Uzerinde olanlarin klinik olarak uyku problemleri yasadigi kabul
edilmektedir.>

Arastirma Verilerine Ulasilmasi

Calisma verilerini elde etmek icin arastirmacilar tarafindan
gelistirilen veri ¢ikarma araci kullanilmistir. Bu veri cikarma
araci ile arastirmalarin yazarlar ve yayin yili, deseni, yapildigi
yil, amaci, 6érneklem grubu ozellikleri, veri toplama araclar ve
sonuclari cikariimistir. Potansiyel yanlilik riskini azaltmak icin
iki arastirmaci (K.C. ve Y.S.) tarafindan bagimsiz olarak veri
ctkarimi yapilmis ve ardindan Uglinct arastirmacinin destegi
alinarak ortak bir oturumda kontrol edilerek tek bir metne
donisttrdlmistir (M.K.).

Calismalarin Metodolojik Kalitesinin
Degerlendirilmesi

Bu sistematik derlemeye dahil edilen calismalarin kalite
degerlendirmesi iki aragtirmaci (K.C. ve Y.S.) tarafindan bagimsiz
olarak yapilmig ve Uclincl arastirmaci ile ortak bir oturumda
kontrol edilerek metne dontstiridlmastir. Bu sistematik
derleme ve meta-analiz calismasina dahil edilen arastirmalarin
metodolojik kalite degerlendirmesi, Joanna Briggs Enstitlsu
tarafindan gelistirilen JBI analitik kesitsel calismalari icin |BI
critical appraisal checklist (JBI critical appraisal checklist for
analytical cross sectional studies |Bl) ile yapilmistir. Bu kontrol
listesinde sekiz madde bulunmakta ve her madde “evet,
hayir, belirsiz ve uygulanabilir” seklinde degerlendirilmektedir
(Tablo 1).33

Tammlama

Veri tabani aragtirmast ile belirlenen kayitlar (N=503)
Dergipark (n=5), Tiirk Medline (n=30), EBSCOhost (n=22), Pubmed (n=423), Ulusal
Tez Merkezi (n=9), Web of Science (n=14)

Kopyalar kaldirildiktan sonraki kayitlar (N=490) ‘

Ayirma

l

Baglik ve 6zette segilen ¢aligma sayist (N=77) ‘

Sec¢im yapmak igin tam metin
degerlendirilen makale sayisi:

(N=23)

Segim

Nedenleri ile gikarilan galigma sayis1
(N=11)

-Ormeklemin kronik hastalikli
olmamasi

-Uyku kalitesi puanlarinin olmamasi
-Verilerin eksik veya yanlis olmasi

Dahil

Analize dahil edilen ¢aligma sayis1 (N=12)

Sekil 1. PRISMA akis semasina gore calismalarin secimi
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Verilerin Analizi

Bu sistematik derlemede dahil edilen calismalarin verilerinin
sentezinde meta-analiz kullaniimistir. Meta-analiz icin RevMan
5.4.1 (the Nordic Cochrane Center, Copenhagen, Danimarka)
programi kullanilmistir. Arastirmalar arasindaki heterojenlik
Cochran’s Q and Higgins I? testleri ile degerlendirilmis ve
%50’den biiyik bir [¥nin anlamli heterojenligi gosterdigi kabul
edilmistir. 1¥’nin %50’den fazla olmasi durumunda rastgele
etki/random effect ve %50’den az olmasi durumunda da sabit
etki/fix effect sonuglari kullanilmistir. Calismanin verileri icin;
kategorik degiskenlerde %95 giiven araliinda (GA) odds orani
(OR) ve siurekli degiskenleri icin standartlastinlmis ortalama
fark/standardized mean difference (SMD) ve ortalama fark/
mean difference (MD) hesaplanmistir. Tim testler iki uglu olarak
hesaplanmis ve 0,05'ten kicuk bir p degeri istatistiksel olarak
anlamli kabul edilmistir.

Bulgular

Yapilan taramalarda 503 veriye ulasilmisti. Dahil edilme
kriterlerine uymayan ve tekrarlayan makaleler (n=491) cikartilarak,
12 arastirma makalesi ile meta-analiz gerceklestirilmistir (Sekil
1). Dahil edilen 12 kesitsel arastirmanin toplam 6rneklem hacmi
5,175'dir.

Meta-analizde kullanilan ¢alismalarin yazar, yayin yil, calisma
deseni/yil, cahsmanin amaci, orneklem grubu ozellikleri,
orneklem hacmi (N) ve kronik hastaligi olanlarin sayisi (n), uyku
kalitesi icin kullanilan veri toplama araclar, calisma sonuclari,
kalite puani Tablo 1’de yer almaktadir (Tablo 1).

Yetiskinlerde uyku kalitesini/problemini  6lcen  yedi
arastirmanin?621015.2334 - pirlestirilmis  sonuclarinda; kronik
hastaligi olanlarin uyku kalitesi 6lcek puanlarinin, kronik hastaligi
olmayanlara gore daha yiksek oldugu ve bu farkin istatistiksel
olarak anlamli oldugu saptanmistir (SMD: 0,30, GA %095:
0,20-0,40, 7=5,81, p<0,00001) (Tablo 2). Uyku kalitesi olcek
puanlarinin yiiksek olmasi uyku kalitesinin daha dustik oldugunu
gostermektedir.

Cocuklarda uyku kalitesini/problemini 6lcen iki arastirmanin3s:3¢
birlestirilmis sonuclarinda; kronik hastaligi olanlarin uyku
kalitesinin olmayanlarla benzer oldugu istatistiksel olarak anlamli
bir fark olmadigi saptanmustir (SMD: 0,49, GA %95: -0,63-1,61,
7=0,85, p=0,39) (Tablo 3).

Calismaya dahil edilen bir arastirmanin®’ cocuklarda uyku
sorunu yasama kategorik verilerinin meta-analiz sonuclarinda;
kronik hastaligi olmayan cocuklarin olanlara gore daha fazla
uyku sorunu yasadigi, fakat bu sonucun istatistiksel olarak
anlamsiz ¢iktigr bulunmustur (OR: 0,59, GA %95: 0,28, 1,24,
7Z=1,39, p=0,17) (Tablo 4).

Calismaya dahil edilen iki arastirmanin®3® kotlu uyku kalitesi
kategorik verilerinin meta-analiz sonuclarinda; kronik hastaligi
olan yetiskinlerin uyku kalitesinin olmayanlara gore 1,60 kat
daha kotu ¢iktigr ve bu farkin istatistiksel olarak anlamli oldugu
saptanmistir (OR: 1,60, GA %95: 0,18-2,17, Z=3,01, p=0,003)
(Tablo 5).

Tartisma

Bu sistematik derleme ve meta-analiz calismasi, COVID-19
pandemisi sirasinda kronik hastalikli bireylerde COVID-19'un
uyku kalitesine etkisini arastiran Turkiye’de yapilmis calismalari
nicel olarak 6zetlemektedir.

Literatlr incelendiginde pandemi doneminde sadece kronik
hastalikli bireylerin uyku Kkalitesini arastiran calismalara ve
meta-analizlere rastlanmamistir. Ancak pandemi doneminde
bazi popdlasyonlarda uyku kalitesini inceleyen meta-analiz
calismalari bulunmaktadir.

Ozellikle, saglik calisanlarinin pandemi dénemindeki uyku
kalitesi bircok arastirmada incelenmistir. Cénat ve ark.’nin®
yaptigi meta-analiz calismasinda saglik calisanlarinin
vatandaslara gore daha ytiksek uykusuzluk prevalansina sahip
oldugu bulunmustur. Bagka bir meta-analiz calismasinda Da
Silva ve Neto*® COVID-19 ile miicadele eden saglik calisanlarinin
uyku bozukluklarindan diger meslek gruplarina gore daha
fazla etkilendigini bulmustur. Jahrami ve ark.* saglk calisanlari

Tablo 2. COVID-19 doneminde yetiskinlerde kronik hastalik durumuna gore uyku kalitesi puanlarinin meta-analiz sonuglari

COVID-19 doneminde yetiskinlerde kronik hastalik durumuna gére uyku kalitesi 6lcek puanlarinin meta-analiz sonuglari

Kronik hastaligi olanlar Kronik hastaligi olmayanlar
Yazarlar

o o Standartlagtirilmis ortalama fark
Ortalama Standart Ornelflem Ortalama Standart Ornelflem s d Standartlastirilmis ortalama fark
sapma hacmi sapma hacmi Agirhik IV, Sabit, GA %95 IV, Sabit, GA %95
Aslan ve Ding® 24,35 11,54 64 22,03 10,24 781 %15,7 0,22[-0,03, 0,48] i
Dagdemir ve Suner-Keklik? | 6,68 3,45 22 5,72 3,02 22 %2,9 0,29 [-0,30, 0,89] —_—
—_———
Eylpoglu ve ark.> 7,2 3,1 232 57 2,5 157 %24,0 0,521[0,32,0,73]
Kirag ve ark.? 3,34 1,12 76 3,22 1,15 692 %18,2 0,10 [-0,13, 0,34] e
———
Koktirk Dalcali ve ark.™ 492,30 25,05 20 395,37 202,97 263 %4,9 0,49 [0,04, 0,95]
Tasdemir Yigitoglu ve ark.” | 9,19 2,39 78 8,25 2,25 357 %16,8 0,411[0,17, 0,66] . ) ’ )
Yeni ve ark.10 8,1 1,21 89 8,01 0,7 262 %17,6 0,10 [-0,14, 0,35] 05 025 0 o5 o0z
Gruplar (deney) Gruplar (kontrol)

Toplam (GA %95) 551,16 47,86 581 448,3 222,83 2534 100,0 0,30 [0,20, 0,40]

Heterojenlik: Chi? =11,40, df=6 (p= 0,08); 1>=%47

Genel etki biiytikligi: Z= 5,81 (p<0,00001)
COVID-19: Koronaviriis hastaligi-2019, GA: Giiven aralig, Z: Etki biyGklGgu, p: Istatistiksel anlamlilik diizeyi
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Tablo 3. COVID-19 déneminde ¢ocuklarda kronik hastalik durumuna gore uyku aliskanhklari puanlarinin meta-analiz sonuglar
Kronik hastaligi olanlar Kronik hastaligi olmayanlar
Yazarlar standart | Orneklem standart | Grneklem | Standartlastinlmis ortalama fark
Ortalama . Ortalama P T oriama fark
sapma hacmi sapma | hacmi Agirhk IV, Rastgele, GA %95 . Rt 84 %53
Erlinali® 56,2 14,48 25 42,7 12,63 337 %50,4 1,06 [0,64, 1,47]
Kog3® 44,00 6,56 19 44,68 7,61 333 %49,6 -0,09 [-0,55, 0,37]
H -0:,5 i o=,5 :1
Toplam (GA %95) | 100,2 21,04 44 87,38 20,24 670 100,0 0,49 [-0,63, 1,61] Groplar (deney) - Gruplar (koniroD
Heterojenlik: Tau?= 0,61; Chi*= 13,10, df=1 (p=0,0003); 1’=%92
Genel etki biytkligi: Z=0,85 (p=0,39)
COVID-19: Koronaviriis hastaligi-2019, GA: Giiven araligi, Z: Etki biyiikligi, p: Istatistiksel anlamlilik diizeyi
Tablo 4. COVID-19 déneminde cocuklarda kronik hastalik durumuna goére uyku sorunu yasama kategorik verilerinin meta-analiz sonuglan
Kronik hastaligi olanlar Kronik hastaligi olmayanlar
Yazarlar Uyku so:’unu Srneklem Uyku solrunu Srmeldem ) Odds orani Qs orams
asayanlarin ) asayanlarin rneklem hacmi — .
Zaf,,s{ hacmi Za;,s): Agirhik M-H, Sabit, GA %95
Yanaz ve ark.* 13 132 21 %100,0 0,59 [0,28, 1,24]
05 07 15 2
Toplam (GA %95) | 13 132 21 100,0 0,59 [0,28, 1,24] Groplr denep) - Greplr ontred
Heterojenlik: Uygulanamaz
Genel etki blyUkligu: Z=1,39 (p=0,17)
COVID-19: Koronaviriis hastaligi-2019, GA: Giiven araligi, Z: Etki buyiikligu, p: Istatistiksel anlamlilik diizeyi
Tablo 5. COVID-19 déneminde yetiskinlerde kotii uyku kalitesi meta-analiz sonuglari
Kronik hastaligi olanlar Kronik hastahg
olmayanlar
Yazarlar . Kotii uyku | Odds orani 0dds orani
E;::e:iygll;nlar Orneklem hacmi | kalitesi g;'?;l;lem 5 - M-H, Sabit, GA %95
olanlar Agirhk M-H, Sabit, GA %95 b
Alancive Melek | 72 62 17 %30,8 | 1,111[0,61,2,00]
Basar' ! ! e -~
Onen3® 162 209 446 681 %69,2 1,82[1,27, 2,61] - i
05 07 1 15 2
Toplam (GA %95) 202 281 508 798 100,0 1,60 [1 ,18, 2,1 7] Gruplar (deney)  Gruplar (kontro
Heterojenlik: Chi? =1,96, df=1 (p=0,16); 1>=949
Genel etki blyukligi: Z=3,01 (p=0,003)
COVID-19: Koronaviriis hastaligi-2019, GA: Guiven araligi, Z: Etki blykIigu, p: Istatistiksel anlamlilik diizeyi
Kotl uyku kalitesi olanlar: Pittsburgh uyku kalitesi indeksi puani 5 ve Gzeri

arasinda uyku sorunu prevalansini %42,47 bulmustur. Benzer
sekilde Xia ve ark.’nin*? yaptigi meta-analiz calismasinda saglik
calisanlarinda uyku bozukluklarinin birlestirilmis prevalansi
%45,1 bulunmustur, o6zellikle birebir COVID-19 hastalarina
bakan ve COVID-19 ile enfekte olan saglik calisanlarinda uyku
bozukluklarinin yayginhgr cok yiiksek cikmistir. Sayik ve ark.’nin'”
yaptigi meta-analiz calismasinda saglik personellerinin kot
uyku kalitesine sahip oldugu bulunmustur. Saglik calisanlariyla
yapilan bu meta-analiz calismalarinda; COVID-19°un genel
populasyona gore saghk calisanlarinin uyku kalitesini daha cok

olumsuz etkiledigi bulunmustur. Bu durumun nedeni pandemi
doneminde COVID-19 hastaldi ile ic ice calismak, enfekte olma
korkusu, 6lim korkusu, hastaligi aileye bulastirma korkusu, daha
yogun calismak seklinde yorumlanmugtir.'7-3940.42

Cocuk popiulasyonuyla yapilan meta-analizlerde COVID-19’un
uyku kalitesini olumsuz etkiledigi gosterilmistir. Ma ve ark.’nin*
yaptigi meta-analiz ¢alismasinda cocuklar ve ergenler arasinda
uyku bozukluklarinin prevalansi %44'tur. Richter ve ark.’nin*
yaptigi meta-analiz calismasinda ise pandeminin dusik uyku
kalitesinde etkili oldugu bulunmustur. Calismamizda kronik
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hastaligi olan cocuklarin uyku kalitesinin olmayanlarla benzer
oldugu saptanmistir, cocuklarin uykusu kronik hastalik ayrimi
olmaksizin pandemiden etkilenmistir.

Calismamizda COVID-19'un, kronik hastaligi olan bireylerin
uyku kalitesini olumsuz etkiledigi bulunmustur. Genel
poplilasyonla yapilan meta-analiz calismalarina bakildiginda
calismamizla paralel sekilde COVID-19 bireylerin uyku kalitesini
olumsuz etkilemistir. AlRasheed ve ark.’nin* yaptigi meta-analiz
calismasinda pandemi déneminde hafif dereceli uykusuzluk
semptomlarinda  6nemli artiglar  gérilmastir.  Ulkelere
gore yapilan alt analizlerinde de hafif dereceli uykusuzluk
semptomlarinin  yayginhigi Turkiye’de 9%35,11 bulunmustur.
Deng ve ark.'nin* yaptigi meta-analiz calismasinda pandemi
doneminde uyku bozukluklarinin birlestirilmis prevalansi
%33 bulunmustur. Scarpelli ve ark.’min*’ yaptigi meta-analiz
calismasinda COVID-19 salgini sirasinda uyku kalitesinin
kotilestigi sonucu desteklenmistir. Zhang ve ark.’nin*®
yapti§i meta-analiz calismasinda COVID-19 merkez Ussiinde
yasayan vyasli eriskinlerde diger yerlerde yasayanlara gore
uykusuzluk semptomlarinin yayginhgr anlamli derecede daha
yuksek bulunmustur. Jahrami ve ark.’nin* yaptigi meta-analiz
calismasinda tiim popilasyonlar arasinda uyku sorunlarinin
kiresel birlestirilmis yayginlik orani %35,7 bulunmustur ve
COVID-19 salgini sirasinda uyku sorunlarinin yayginliginin ytiksek
oldugu sonucuna varmiglardir. Jahrami ve ark.’nin*' yaptigi
baska bir meta-analiz calismasinda COVID-19 sirasinda, uyku
bozukluklari prevalansi genel popilasyonda %40,49 iken, saghk
ihtiyaci olan 6zel popllasyonlar arasinda %41,50 bulunmustur.
Ulkelere gére uyku bozukluklari prevalansini Tirkiye'de %44,18
bulmustur. Karantina sirasinda uyku bozukluklari, karantina
uygulanilmayan déneme gore daha yuksek ¢cikmistir. Bu meta-
analiz calismalari, cahismamizi destekler nitelikte COVID-19'un
uyku kalitesini olumsuz etkiledigini gostermektedir.

Calismanin Kisithliklar

Bu calismanin sinirhliklari; meta-analiz taramasinin  yapildigi
donemde bu konuda yapilmis arastirma sayisinin azhgi,
arastirmalarda kullanilan olceklerin cesitliligi ve sadece Tirkiye’de
yapilmis arastirmalarin incelenmesidir.

Sonug

Bu sistematik derleme ve meta-analiz calismasinda COVID-
19’un, kronik hastaligi olanlarin uyku kalitesini olumsuz etkiledigi
sonucu bulunmustur. Genel popllasyona gore daha fazla
bakima ihtiyaci olan hassas grup olan kronik hastalikl bireylerin,
ozellikle pandemi gibi ekstrem durumlarda uyku kalitesine dikkat
cekmek, uyku kalitesini gelistirmek icin yapilacak arastirmalara
yon vermek amaciyla bulunan sonu¢ 6nem arz etmektedir.
Uyku kalitesini etkileyen biyo-psiko-sosyal stresorler iyi bilinmeli,
uyku olcekleri kullanarak degerlendirmeler yapilmali, uyku
sorunlariyla bas edebilmek icin bireylere destek olunmali
ve bireylerin uyku kalitesini artirmaya yonelik calismalar
planlanmalidir.
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Abstract

Objective: Sleep disturbances may occur more frequently during pandemics
due to socioeconomic and psychological factors. Infections may also cause a
number of long-lasting complications that can be easily overlooked. In this
study, we aimed to examine whether the sleep status of the patients who
recovered from coronavirus disease-2019 (COVID-19) infection differs from
the individual who lived in the same sociocultural environment but did not
have any COVID-19 infection in the same period, or not.

Materials and Methods: Two hundred forty-three patients with COVID-19
disease who recovered at least one month before the study enrollment
(patient group) and 132 individuals without a history of COVID-19 in the
same period (control group) were included. Sociodemographic and medical
characteristics of two groups were recorded and a self-assessment form
consisting of 17 items was used for sleep evaluation in both groups.

Results: Self-assessment scores for the quality of sleep status were lower
in patient group (p<0.001). Moreover, subtitle scorings revealed some
significant differences between patient and control groups. Patient group
reported significantly higher prevalence of sweating at night, waking up
tired with headache in the morning, severe snoring, restlessness in legs, and
anxiety of not being able to sleep (respectively; p<0.001, p=0.003, p=0.016,
p=0.016, p=0.032).

Conclusion: Sleep was significantly disturbed in patients even after one
month following recovery from COVID-19 infection. This may be related to
the disease itself, to aggravated stress factors, or both.

Keywords: Subjective sleep disturbances, post-COVID-19 infection,
pandemics

Oz

Amag:  Sosyoekonomik ve psikolojik faktorler nedeniyle pandemi
donemlerinde uyku bozukluklari daha sik ortaya cikabilir. Bununla birlikte,
enfeksiyonun kendisi de kolayca gozden kacabilecek bir dizi uzun sureli
komplikasyona neden olabilir. Bu calisma, koronavirus hastaligi-2019
(COVID-19) enfeksiyonundan iyilesen olgularin uyku durumlarinin ayni
sosyokiiltlirel ortamda yasayan ancak ayni donemde COVID-19 enfeksiyonu
gecirmemis olgulardan farkli olup olmadigini incelemeyi amaclamustir.

Gereg ve Yontem: Calismaya alinmadan en az bir ay 6nce iyilesen koronaviris
hastaligi-2019 (COVID-19) hastaligi tanisi olan 243 olgu (hasta grubu) ve ayni
donemde COVID-19 &ykiisi olmayan 132 kisi (kontrol grubu) bu calismaya
dahil edildi. Her iki grubun sosyodemografik ve tibbi 6zellikleri kaydedildi ve
her iki grupta uyku degerlendirmesi icin Tiirk Uyku Tibbi Dernegi tarafindan
hazirlanan 17 maddeden olusan 6z degerlendirme formu kullanildi.
Bulgular: Hasta grubunda toplam uyku kalitesinin 6z degerlendirme puanlari
daha disukti (p<0,001). Ayrica alt baglhk puanlamalari da hasta ve kontrol
gruplari arasinda bazi onemli farkliliklari ortaya cikardi. Hasta grubu, 6nemli
Olclide daha fazla geceleri terleme; sabahlari bas agrisiyla yorgun uyanma;
siddetli horlama; bacaklarda huzursuzluk hissi ve uyuyamama kaygisi (sirasiyla;
p<0,001, p=0,003, p=0,016, p=0,016, p=0,032) bildirdi.

Sonug: COVID-19 olgularinda iyilesmeden 1 ay sonra bile uyku, hastaligin
kendisine veya hastalik nedeniyle artmus stres faktorlerine veya her ikisine baglh
olabilecek sekilde 6nemli dlciide bozulmustur.

Anahtar Kelimeler: Subjektif uyku bozuklugu, COVID-19 enfeksiyonu
sonrasi, pandemi
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Introduction

Sleep is very important for physical and mental health, as
well as for a healthy immune system. Sleep can be disrupted
for many reasons, with the most common being the feeling
of restlessness, anxiety, disruptions in work and private life.’
Under normal conditions, sleep disorders are already a common
condition in society. Pandemics, due to their nature, may lead to
the development of sleep disorders in individuals who have not
experienced them previously or exacerbate existing conditions
in those with a history of sleep disorders.

Coronavirus disease-2019 (COVID-19), that was declared a
pandemic by the World Health Organization, has created an
unexpected situation full of uncertainties, fear, and anxiety,
affecting millions of people around the world in recent years. In
this process, work and social life routines have been interrupted,
and daily life activities have been altered to a great extent.?
The agent causing the pandemic or drugs that are used in
the treatment of the infection may also be responsible for
the occurrence of sleep disorders.?® Few studies have also
hypothesized that the severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2) infection, itself, may lead to sleep
disorders*¢ and they may easily be overlooked in situations with
severe clinical consequences, such as COVID-19 pandemic.
Therefore we planned to evaluate whether there were any
differences in the sleep status of individuals with and without a
history of SARS-CoV-2 infection in the same period.

Materials and Methods

The sleep status of 243 adult patients diagnosed with COVID-
19 using current testing methods and who had completed
treatment at least one month before the study, was compared
to a control group of 132 adult individuals who did not have
COVID-19 and lived in the same sociocultural environment
during the same period.

Age, gender, marital status, educational status, occupation,
height, weight, body mass index (BMI), presence of
comorbidities, and medication use were recorded in a prepared
form for both the patient and control groups. The patient group
was additionally asked for the detailed clinical features of the
COVID-19 disease, and their current health status.

A questioner, based on 17 items self-assessment survey that
is prepared by the Turkish Sleep Medicine Society, was used
to assess the sleep status of both groups (http://www.tutd.
org.tr/?p=uykunuzu-test-edin) (Table T1). All participants were
asked to score their sleep characteristics during the COVID-19
period from 1 (not affected at all) to 5 (totally and negatively
changed). The results of the patient and control groups were
compared for each item.

Since cases in a wide range of age were included in the patient
and the control groups, considering that aging and gender
may have an impact on sleep disorders, both groups were
rerandomized to age and gender matched 19-40, 41-60 and
61-80 age subgroups. We also evaluated the impact of BMI and
comorbid diseases in both groups and impact of hospitalization
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as well as the severity of the disease in the patient group.
Patients were grouped as normal (BMI <25), overweight (BMI
=25-29.9) and obese (BMI >30).

The study was carried out in accordance with the principles
of the Declaration of Helsinki following the approval of the
Local Ethics Committee (SANKO University Faculty of Medicine
Clinical Research Ethics Committee, decision number: 03, date:
17.09.2020). Informed consent was obtained from all individual
participants included in this study.

Statistical Analysis

IBM SPSS Statistics v.23 software package was used for data
analyses. As descriptive statistics, mean and standard deviation
(SD) values were given for quantitative data, and number
and percentage values for qualitative data. The conformity of
the data to the normal distribution was evaluated with the
Kolmogorov-Smirnov test. In the comparison of groups, the
independent-samples t-test was used for quantitative data
and the chi-square test for qualitative data, with p<0.05 being
considered statistically significant. Additionally, chi-square in
multiway contingency tables were performed for comparing
the patient and control groups that were classified according
to age, BMI and having comorbid diseases in terms of sleep
parameters.

Results

A total of 243 individuals aged between 19 and 80 years
(mean £ SD; 37.8+£12.9 years) were included in the study as

Table 1. Sleep status inquiry survey prepared by the Turkish Sleep
Medicine Society

Item 1. | feel tired and sleepy during the day despite getting enough
sleep at night.

Item 2. | have trouble falling asleep two to three nights a week.

Item 3. In the evening or when | go to bed, | feel restlessness in my
legs that | can not define.

Item 4. The thought that | will not be able to sleep worries me from
the evening hours.

Item 5. | have to constantly move my legs in bed.

Item 6. | wake up at night with the feeling of not being able to
breathe.

Item 7. | have been told that | snore so strongly that it can be heard
it from adjacent rooms.

Item 8. | have been told that | stop breathing during sleep.

Item 9. | wake up to urinate at least once a night.

Item 10. | have sweating on my head, neck, or chest at night.

Item 11. | wake up tired and with a headache in the morning.

Item 12. | get cramps in my legs at night.

Item 13. | fall asleep during meetings or when reading something or
watching TV.

Item 14. | can’t drive for as long as | used to because of sleepiness.

Item 15. | experience episodes of unbearable sleepiness from time to
time during the day.

Item 16. | dream very often.

Item 17. | have been told that | wake up at night screaming and terrified.
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the patient group. Of these patients, 96 (39.5%) were men
and 147 (60.5%) were women. The control group consisted
of 132 people, 47 men (35.6%) and 85 women (64.4%), aged
between 19 and 79 years (mean + SD; 35.7+13.3 years) (Table
2).

Comorbid diseases were present in 86 participants (35.4%) in
the patient group and 31 participants (23.5%) in the control

Table 2. Sociodemographic data of the patient and control groups

Individuals | Individuals
with a without a
COVID-19 COVID-19
history history
(n=243) (n=132)
Demographic characteristics | Mean + SD | Mean £ SD | p
Age 37.8+£12.9 35.7+13.3 [ 0.138
BMI 26.414.8 24.613.9 <0.001
n (%) n (%)
BMI <25 (normal) 96 (39.5) 85 (64.4)
BMI 25-29.9 (overweight) 99 (40.7) 32 (24.2)
BMI 230 (obese) 48 (19.8) 15(11.4)
Age groups
19-40 years 163 (67.1) 97 (73.5) 0.118
41-60 years 60 (24.7) 25 (18.9) 0.160
61-80 years 20 (8.2) 10 (7.6) 0.144
Gender
Male 96 (39.5) 47 (35.6)
Female 147 (60.5) 85 (64.4) 0458
Marital status
Married 166 (68.3) 87 (65.9)
Single 77 31.7) 45 (34.1) 0.635
Educational status
None 6 (2.5) 2(1.5)
Literate 4(1.6) 1(0.8)
Primary school 29 (11.9) 5.8
Middlgschool 18 (7.4) 2(1.5) 0.009
High school 41 (16.9) 26 (19.7)
University 145 (59.7) 96 (72.7)
Comorbidity
Absent 157 (64.6) 101 (76.5)
Hypertension 25 (10.3) 7 (5.3) 0.099
Coronary artery disease 10 (4.1) 2(1.5) 0.172
Lung disease 14 (5.8) 2(1.5) 0.052
Diabetes mellitus 24 (9.9) 3(2.3) 0.007
Heart valve disease 5(2.1) 5(.8) 0.332
Cerebrovascular disease 4(1.6) 1(0.8) 0.661
t?]tyhrz:fj (gizzaesrgfgi?'a' 57(23.5) | 19(14.4) |0.037

n: Number, SD: Standard deviation, BMI: Body mass index, COVID-19:
Coronavirus disease-2019

(significant at p<0.05)

group. Some cases had more than one comorbid disease.
The patient and control groups were similar in terms of
hypertension, coronary artery, lung, heart and cerebrovascular
diseases, whereas diabetes mellitus was more common in the
patient group. BMI was significantly higher in the patient group
(p<0.001) (Table 2). Groups were similar in terms of using
sleep medication before or during the pandemic (p=0.573 and
p=0.115, respectively).

In the patient group, 63 individuals (25.9%) were hospitalized
due to COVID-19 infection. Three people (1.2%) were followed
up in the intensive care unit, two of them (0.8%) required a
respiratory support during hospitalization. At the time of the
survey, 210 individuals in the patient group evaluated their
health status as good (86.4%), 32 as moderate (13.2%), and
one person as poor (0.4%). Fifty-nine cases in the control group
(44.7%), had at least one person in the close circle that had a
history of COVID-19.

The sleep status of patient group was significantly worse
(p<0.001). We presented the survey results of both groups
in Table 3; impact of hospitalization in Table 4 and impact of
disease severity in Table 5 for the patient group. During the
pandemic, the patient group experienced “the anxiety of not
being able to sleep” more intensely than the control group
(p=0.032). Patient and control groups were similar in terms of
unbearable daytime sleepiness in the form of sleep attacks; need
to take a nap during the day; being tired and sleepy during
the day despite getting enough sleep at night; stop breathing
during sleep and having increased leg cramps and dream
frequency during sleep (p=0.617, p=0.833, p=0.110, p=0.528,
p=0.508 and p=0.398, respectively) (Table 3). The patient and
control groups were similar in having difficulty falling asleep
two to three nights a week (p=0.063). However cases with
comorbid diseases in the patient group significantly complained
of more difficulty falling asleep (p=0.001). Patient and control
groups were similar in regard to restlessness symptoms in the
prepandemic period. However, the participants with a history of
COVID-19 were significantly more likely to complain of a feeling
of restlessness in their legs at rest (p=0.016), that was also
common in those who had severe and moderate disease course
(p=0.043). Also, urge to constantly move their legs in bed was
more prevalent in the patient group (p=0.033).

The incidence of severe snoring was significantly higher in the
patient group (p=0.016) compared to the control group, and
that was related to the age range of 41-60 years (p=0.010),
to having comorbid diseases (p=0.027) and to hospitalization
(p=0.013) in the patient group. Additionally, snoring was
reported significantly more in overweight (p=0.042) but not
in obese cases (p=0.701) in the patient group according to
the controls. However intergroup evaluation of the patients
revealed that snoring were significantly higher in obese cases
(p<0.001).

The incidence of sweating in the head, neck, or chest at night
was significantly higher in the patient group (p<0.001), that
was related to the age ranges 19-40 (p=0.013) and 61-80
years (p=0.007), to having comorbid diseases (p=0.008) and to
hospitalization (p=0.002).
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The participants with a history of COVID-19 were significantly (p=0.022), and to having severe disease course (p=0.005).
more likely to complain of waking up tired and with a headache Feeling tired and sleepy during the day despite getting enough
in the morning (p=0.003), and that was related to the age sleep at night was more prevalent in the cases younger than 60
range of 19-40 years (p=0.020), to having comorbid diseases years in the patient group (p=0.026). Severe snoring; waking

Table 3. Comparison of the survey responses of the patient and control groups

Individuals with a COVID-19 history Individuals without a COVID-19 history
(n=243) (n=132)

Questions Sometimes (%) Always (%) Sometimes (%) Always (%) p

Item 1 49.4 28.8 56.8 18.9 0.110
Item 2 35.4 22.2 30.3 15.2 0.063
Item 3 321 17.3 21.2 12.9 0.016
Iltem 4 15.6 9.5 17.4 2.3 0.032
Item 5 21.4 16.9 20.5 7.6 0.033
Item 6 18.1 4.1 12.1 1.5 0.105
Item 7 11.5 10.7 6.8 3.8 0.016
Item 8 8.2 0.8 6.8 0.0 0.508
Item 9 329 30.5 333 24.2 0.384
Item 10 31.3 12.8 22.7 2.3 <0.001
Item 11 43.2 14.8 37.9 53 0.003
Item 12 31.3 6.6 28.0 4.5 0.528
Item 13 34.6 6.2 35.6 7.6 0.833
Item 14 12.3 0.4 9.1 0.8 0.582
Item 15 34.2 6.6 29.5 6.1 0.617
ltem 16 33.7 16.5 37.1 11.4 0.398
Iltem 17 13.6 0.4 6.8 0.8 0.130

COVID-19: Coronavirus disease-2019, n: Number (significant at p<0.05)

Table 4. Comparison of the survey responses of hospitalized and non-hospitalized COVID-19 patients

Hospitalized COVID-19 patients Non-hospitalized COVID-19 patients
(n=66) (n=184)

Questions Sometimes (%) Always (%) Sometimes (%) Always (%) p

Item 1 30.2 36.5 56.1 26.1 0.001
Item 2 33.3 23.8 36.1 21.7 0.904
Item 3 38.1 15.9 30.0 17.8 0.496
Item 4 15.9 12.7 15.6 8.3 0.583
Item 5 20.6 20.6 21.7 15.6 0.650
Item 6 25.4 4.8 15.6 3.9 0.195
Iltem 7 15.9 19.0 10.0 7.8 0.013
Item 8 12.7 3.2 6.7 0.0 0.016
Item 9 31.7 46.0 33.3 25.0 0.003
Item 10 36.5 23.8 29.4 8.9 0.002
Item 11 42.9 19.0 43.3 13.3 0.513
Item 12 38.1 9.5 28.9 5.6 0.158
Item 13 41.3 12.7 32.2 3.9 0.009
Item 14 12.7 0.0 12.2 0.6 0.836
Item 15 333 7.9 34.4 6.1 0.879
Item 16 33.3 15.9 33.9 16.7 0.981
Item 17 14.3 0.0 13.3 0.6 0.826

COVID-19: Coronavirus disease-2019, n: Number (significant at p<0.05)
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up to urinate at least once a night; sweating in the head, neck
and chest at night; and falling asleep in meetings, reading or
watching TV was also found to be significantly more in the cases
over 40 years of age (p<0.001, p=0.007, p=0.016, p=0.043,
respectively).

The results of the statistical analysis performed to evaluate if age
has an impact on sleep parameters revealed some differences
related with age were present. Sweating on head, neck, or
chest at night, waking up tired with a headache in the morning
and waking up at night screaming and terrified were more
prevalent in the younger cases in the patient group (p=0.013,
p=0.020 and p=0.016; respectively). Middle aged cases had
severe snoring (p=0.010), and older case were complained of
sweating on head, neck, or chest at night (p=0.007) more than
the controls. Significant results are shown in Table 6.

However, when chi-square test for multiway contingency tables

were performed to compare the patient and control groups
in terms of sleep parameters; snoring, daytime fatigue and
daytime sleepiness did not show any relation with age groups,
BMI or having comorbid diseases (p<0.05).

Discussion

In the present study, self-assessment scores for the quality of
sleep status were lower in the patient group. Moreover, subtitle
scorings also revealed some significant differences between
patient and control groups. The patient group had significantly
more fear about not being able to sleep, restlessness in the
legs, waking up tired with a headache in the morning, severe
snoring, and night sweats compared to the controls. Taking
into consideration that the control group lived in the same
sociocultural milieu in the same period, these findings may not
be due to the changing condition during pandemic but rather

Table 5. Comparison of the survey responses by disease severity in COVID-19 patients

Severe Moderate Mild

(n=28) (n=133) (n=89)
Questions ?(:)A)r)netimes Always (%) ?:/)or;\etimes Always (%) ?(f/)ol;\etimes Always (%) | p
Item 1 38.5 38.5 47.7 34.6 55.2 17.2 0.039
Item 2 231 34.6 40.0 23.1 32.2 17.2 0.123
Item 3 231 26.9 38.5 18.5 253 12.6 0.043
Item 4 11.5 15.4 20.0 9.2 10.3 8.0 0.248
Item 5 15.4 23.1 23.8 17.7 19.5 13.8 0.619
Item 6 26.9 3.8 21.5 3.8 10.3 4.6 0.204
Item 7 15.4 23.1 13.1 8.5 8.0 10.3 0.140
Item 8 15.4 0.0 6.9 1.5 8.0 0.0 0.440
Item 9 30.8 46.2 36.2 30.8 28.7 253 0.107
Item 10 42.3 15.4 31.5 16.2 27.6 6.9 0.105
Item 11 50.0 26.9 46.9 16.9 35.6 8.0 0.005
Item 12 42.3 15.4 34.6 8.5 23.0 1.1 0.003
Item 13 50.0 15.4 33.8 6.9 31.0 23 0.022
Item 14 19.2 0.0 15.4 0.8 5.7 0.0 0.153
Item 15 42.3 7.7 41.5 7.7 20.7 4.6 0.009
Item 16 34.6 19.2 323 20.8 35.6 9.2 0.254
Item 17 11.5 0.0 15.4 0.0 11.5 1.1 0.639
COVID-19: Coronavirus disease-2019, n: Number (significant at p<0.05)
Table 6. Comparison of the survey responses by age subgroups in COVID-19 patients
I(:«ii}/‘i‘(;t)lals with a COVID-19 history Age 19-40 Age 41-60 Age 61-80
Questions Sometimes-always (%) p
Item 1 (52.8-28.8)° (48.3-30.0)° (25.0-25.0)° 0.026
Item 7 (6.1-3.7) (18.3-25.0)° (35.0-25.0)° <0.001
Item 8 (4.9-0) (15.0-0) (15.0-10.0)° <0.001
Item 9 (33.7-23.3)y (31.7-43.3)° (30.0-50.0)° 0.007
Item 10 (31.3-8.0) (31.7-20.0)° (30.0-30.0)° 0.016
Item 13 (29.4-4.9) (41.7-8.3)° (55.0-10.0)° 0.043
COVID-19: Coronavirus disease-2019, n: Number (significant at p<0.05), **: Values with the same letter are not significantly different
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may be related to the infection or an additional psychological
burden of being diseased.

Snoring was more common in the patient group but stop
breathing was similar in patient and control groups. Although
both, snoring and stop breathing were more prevalent in the
hospitalized patient group, they did not seem as effected by the
severity of the disease course according to the self-assessment
of the patients. Snoring was more common in the cases that
were in the age of 41-60 years and with comorbid diseases in
the patient group. Additionally, BMI mean was higher in the
patient group. Taking these results together, snoring may not be
a symptom of obstructive sleep apnea, rather it may be related
to the viral disease itself or to some other features in the patient
group.

Our results revealed that, patient and control groups were
similar in terms of feeling tired and sleepy during the daytime
despite sleeping for a sufficient time in the nighttime and
dreaming more frequently. Consistent with these results,
previous studies conducted during the pandemic reported that
daytime drowsiness and sleepiness were frequently seen in both
individuals with and without a history of COVID-19.5¢ A survey
study investigating dreaming during the COVID-19 quarantine
in Italy also found that people’s dreams were significantly
affected during the quarantine period.”

In the present study the patient and control groups were similar
in terms of feeling tired and sleepy whole day where waking
up tired with a headache in the morning was more prevalent
in the patient group. A previous study evaluating fatigue at
1.5-6 months after active infection in non-hospitalized COVID-
19 cases, reported persistent complaint of fatigue in 46% of
the patients.® Headache has also been identified as one of the
most common complaints in COVID-19 patients, both during
and after active infection. In a meta-analysis, the prevalence
of headache was determined as 47.1% in the acute phase of
the disease while it was 10.2% on day 30, 16.5% on day 60,
10.6% on day 90, and 8.4% on 180 day after recovery.® The
discrepancy of these two findings suggests that waking up tired
with a headache in the morning and feeling tired all the time
during the day are not the two faces of the same sleep problem
and should be evaluated separately in relation with COVID-19
pandemic.

When the cases with comorbid disease of the patient and
control groups were compared with each other; difficulty falling
asleep 2-3 nights a week, snoring that can be heard from the
next room, sweating in the head, neck or chest at night, and
waking up with headache and tiredness in the morning was
more common in the patient group. However, all of these
complaints can be seen in relation with viral infections rather
than various comorbid diseases.

According to our results, sweating on head, neck, or chest at
night, waking up tired with a headache in the morning and
waking up at night screaming and terrified were more prevalent
in the younger cases in the patient group. Middle aged cases had
severe snoring, and older case were complained of sweating on
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head, neck, or chest at night more than the controls. However,
advanced analyses that were done to compare the patient and
control groups in terms of sleep parameters according to age
groups, BMI or having comorbid diseases did not show any
statistically significant relation. These results give the impression
that disturbed sleep parameters depend mostly to COVID-19
infection.

One of the remarkable findings of this study is that approximately
half of the patients with a history of COVID-19 reported feeling
restlessness in their legs in the evening hours when they went to
bed that is more prevalent in patients with moderate or severe
disease course. Newly developed cases of restless legs syndrome
(RLS) after the COVID-19 infection'®'" and behavioral changes
caused by COVID-19 worsening or triggering RLS symptoms in
susceptible individuals'? was reported previously. The high rates
found in our study, suggest that RLS symptoms may be seen
more frequently than expected after the COVID-19 infection,
and patients should be questioned in detail in this respect.
Although it has not been clarified yet, the SARS-CoV-2 virus or
the disease process may cause sleep disorders,® a meta-analysis
reported the prevalence of the sleep disorders in general
population as 35.7% during COVID-19 pandemic and the
incidence of sleep disorders as 74.8% in those who recovered
from the COVID-19 infection.® Previously, sleep-related problems
were reported to be more frequent in COVID-19 cases even
after the recovery of the acute infection.’>'* However, many
conditions in pandemic, such as lockdown, fear and anxiety in
the society, modified conditions of home and work life, changes
in daily routines, socioeconomic changes, and difficulties in
accessing health services may also lead to sleep problems.'>'¢ In
the present study we believe that, simultaneously questioning
the cases with and without a history of COVID-19 infection,
that are from similar sociocultural environment in the same city,
gave an opportunity to have some clues if the disease itself has
an additional burden on sleep disorders during pandemic.

Study Limitations

Our study has certain limitations. Most participants in the
patient group had a history of mild to moderate illness.
Although these rates are similar to the observations in the
general population, experiencing the COVID-19 infection in
a particularly severe form may cause more severe anxiety and
fear. Another limitation of our study is that the survey was
conducted at least one month after the patients had recovered
from COVID-19. Although the majority of our patients reported
that they felt well in general at the time of the survey, character
traits may cause health threats to be perceived at varying
degrees and it is not possible to claim that a period of one
month is sufficient to reduce the psychological effects of the
disease. Lastly, although a telephone survey is a method that
has been used in many different follow-up studies to ensure
safety during the pandemic, it is necessary to consider the
possibility that the results obtained using this method may not
be sufficiently descriptive and reliable.
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Conclusion

It is especially important to recognize and treat sleep disorders
that may develop due to many factors during times of social
stress, such as the COVID-19 pandemic. According to the results
of our study, sleep problems were found to be significantly
higher in the group with a history of COVID-19 infection than
in the control group. Among these, the prominent findings
were sweating at night, waking up tired with headache in
the morning, severe snoring, restlessness legs symptoms and
anxiety of not being able to sleep. These findings may be related
to the COVID-19 infection, stress factors, or both.
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Can the Apnea-Hypopnea Index Be a Marker of Liver
Fibrosis in Patients with Obstructive Sleep Apnea?

Obstriiktif Uyku Apnesi Olan Hastalarda Apne-Hipopne Indeksi Karacidger Fibrozisi

Belirteci Olur mu?
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Abstract

Objective: The aim of this study; to examine the relationship between
hepatosteatosis, non-alcoholic steatohepatitis (NASH) and hepatic fibrosis
and the severity of obstructive sleep apnea syndrome (OSAS).

Materials and Methods: Our study included 120 patients who underwent
polysomnography in the otorhinolaryngology outpatient clinic between
January 2021 and January 2022, and who had previously undergone liver
biopsy under ultrasonography (USG) guidance. Patients with simple snoring
with apnea-hypopnea index (AHI) <5 were taken as the control group.
Patients with alcohol use, viral hepatitis and other chronic liver diseases
were excluded. All patients were evaluated by USG and liver biopsy. The
relationship between hepatosteatosis, NASH and fibrosis with AHI, oxygen
desaturation index (ODI) and minimum pO, (min-pO,) were examined.
Results: The presence of steatohepatitis, NASH, and fibrosis was higher in
the OSAS group than in the control group (p<0.05). The presence of NASH
and fibrosis was higher in the severe OSAS group than in all other groups
(p<0.05). There was a strong positive linear relationship between AHI with
hepatosteatosis and NASH, and a very strong positive linear relationship
with fibrosis (p<0.00T). When the distinction between fibrosis negative and
fibrozis positive patients for these variables were compared, the performance
of AHI [0.959 (0.907-0.987)] was compared with that of ODI [0.843 (0.766-
0.903)] and min-pO, performance [0.804 (0.722-0.871)], AHI was found to
be significantly higher (p<0.05).

Conclusion: The performance of the AHI was higher than the ODI and min-
pO, in distinction between fibrosis (-) and fibrozis (+) patients and NASH (-)
and NASH (+) patients.

Keywords: Apnea-hypopnea index, fibrosis, obstructive sleep apnea, non-
alcoholic fatty liver disease

0z

Amag: Bu calismanin amaci; hepatosteatoz, non-alkolik steatohepatit (NASH)
ve hepatik fibréz ile obstriiktif uyku apne sendromunun (OUAS) derecesi
arasindaki iliskiyi incelemektir.

Gere¢ ve Yontem: Calismamiza Ocak 2021-Ocak 2022 tarihleri arasinda
kulak burun bogaz polikliniginde polisomnografi yapilan ve daha 6nceden
ultrasonografi (USG) esliginde karaciger biyopsisi yapilmis olan 120 hasta
dahil edildi. Apne-hipopne indeksi (AHI) <5 olan basit horlama hastalari
kontrol grubu olarak alindi. Alkol kullanimi, viral hepatit ve diger kronik
karaciger hastaligi olan hastalar calisma disi birakildi. Tim hastalar USG ve
karaciger biyopsisi ile degerlendirildi. Hepatosteatoz, NASH ve fibroz ile AHI,
oksijen desatirasyon indeksi (ODI) ve minimum pO, (min-pO,) arasindaki
iliski incelendi.

Bulgular: Steatohepatit, NASH ve fibrozis varligi OUAS grubunda kontrol
grubuna gore daha yiiksekti (p<0,05). Siddetli OUAS grubunda NASH
ve fibrozis varligi diger tim gruplara gére daha yiiksekti (p<0,05). AHI ile
hepatosteatoz ve NASH arasinda guiclii bir pozitif dogrusal iliski ve fibrozis ile
cok giclii bir pozitif dogrusal iliski vardi (p<0,001). Bu degiskenler agisindan
fibrozis negatif ve fibrozis pozitif hastalar arasindaki ayrnm karsilastirildiginda,
AHI [0,959 (0,907-0,987)] performansi, ODi [0,843 (0,766-0,903)] ve min-
pO, performansi [0,804 (0,722-0,871)] degerlendirildi, AHI anlamli olarak
ylksek bulundu (p<0,05).

Sonug: Fibrozis (-) ve fibrozis (+) hastalari ile NASH (-) ve NASH (+) hastalari
arasindaki ayrimda AHI performansi ODI ve min-pO,’den daha yiiksekti.
Anahtar Kelimeler: Apne-hipopne indeksi, fibrozis, obstriiktif uyku apnesi,
alkolstiz yagli karaciger hastaligi

Introduction

Obstructive sleep apnea syndrome (OSAS) is a life-threatening
disease in which recurrent upper airway obstructions occur
during sleep. lts prevalence, which is 2-7% in the general

population, increases up to 47-70% in the obese population.’
Recurrent hypoxic episodes in OSAS cause sympathetic
nervous system activation and oxidative stress in the entire
body. The resulting free oxygen radicals cause irregularity in
adipocytes, inflammation in hepatocytes, and abnormal fatty
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acids accumulation in the liver. Some studies are showing that
chronic intermittent hypoxia in OSAS is associated with non-
alcoholic fatty liver disease (NAFLD).?

NAFLD is a broad spectrum disease that progresses from simple
fatty liver disease to end-stage liver failure. The prevalence of
NAFLD is 20-30% and increases up to 57-74% in patients with
obesity. Although histologic findings are similar to those of
alcoholic hepatitis, the main determinant is that the patients
do not use alcohol. In adipose tissue, the imbalance that occurs
as a result of increased synthesis of de nova fatty acids and
increased release of non-esterified fatty acids, impaired hepatic
triglyceride excretion with excessive dietary fat intake, and
decreased beta-oxidation cause fat in hepatocytes.®* NAFLD
is divided into two categories. The first is non-progressive
NAFL without inflammation and fibrosis, and the second
is non-alcoholic steatohepatitis (NASH), a progressive form
with lobular inflammation and perisinusoidal fibrosis.* NASH
progression may be the cause of cirrhosis and hepatocellular
carcinoma in some patients. The 5-year survival of patients with
cirrhotic NASH is estimated as 67% and 10-year survival as
59%. In some studies, the mechanism leading to progression
from hepatic steatosis to NASH is thought to be hepatocyte
damage caused by an imbalance between prooxidant and
antioxidant mediators resulting from chronic oxidative stress.®
In the diagnosis of NAFLD, the gold standard diagnostic
method in differentiating between simple adiposity and NASH
is liver biopsy. Although imaging methods are sufficient to
detect the presence of fat, they are insufficient for the
presence of inflammation and fibrosis. Arisoy et al.® evaluated
hepatosteatosis with ultrasonographic imaging in patients
with OSAS and found more hepatosteatosis in the OSAS
group compared with simple snoring. In addition, as the
degree of OSAS increased, the degree of hepatosteatosis also
increased. Body mass index (BMI) and mean-pO, were found
to be responsible for hepatosteatosis. As far as we know,
there are limited studies investigating NAFLD and fibrosis
histologically in patients with OSAS and explaining with which
polysomnography (PSG) parameter they are associated.

This study aimed to examine the relationship between the
severity of hypoxia and hepatosteatosis, NASH, and fibrosis in
patients with OSAS using ultrasonography (USG), liver biopsy
and histopathologic diagnostic methods.

Materials and Methods

Our study was conducted in patients aged 18-77 years
who applied to the otorhinolaryngology outpatient clinic of
our hospital between January 2021 and January 2022 with
complaints of snoring and sleep apnea. These patients were
retrospectively screened and those who had liver biopsy
under the guidance of USG in the gastroenterology clinic of
our hospital were included in the study. Liver biopsy and USG
results of a total of 187 patients were obtained from the hospital
information system. A total of 120 patients who met the study
criteria were included in the study. Informed consent was
obtained from all patients.

PSG results were evaluated according to the American Academy
of Sleep Medicine criteria and patients were grouped according
to AHI (5-15 mild, 15-30 moderate and >30 severe OSAS,
AHI <5 patients with simple snoring were taken as the control
group).® This study was approved by the Local Ethics Committee
(Adana City Training and Research Hospital Clinical Research
Ethics Committee; decision number: 1592, date: 14.10.2021).
Patients who used hepatotoxic and hyperlipidemia drugs,
had hepatitis, used alcohol (defined as more than 20 g
per day for men and more than 10 g per day for women),
had cardiovascular-respiratory-digestive system disease, those
without laboratory, ultrasound and PSG results, those who
could not undergo biopsy were excluded from the study.>’
The biochemical blood results of the patients were obtained
from the hospital information system [total serum cholesterol,
triglyceride, low-density lipoprotein (LDL) and high-density
lipoprotein (HDL)] BMI (kg/m?) of all patients was calculated by
the same person.

PSG

PSG recordings of all patients were evaluated sleep and
physiological variables were monitored using the Comet-PLUS
Grass® PSG device. Sleep disturbance events were calculated
manually by the same investigator (2012 American Academy of
Sleep Medicine criteria).® The oxygen desaturation index (ODI),
mean-pO, and min-pO, parameters were recorded.

Ultrasound Image

USG information was scanned retrospectively from patient
files and hospital information system and evaluated as follows.
Upper abdominal USG were performed using a liver ultrasound
(Toshiba Aplio XG4, multifrequency probe 2.5-7 mhz, Japan)
device by a blinded gastroenterologist and liver biopsies were
taken in accordance with clinical standards. The degree of
hepatosteatosis was evaluated according to the rating system
of Mihmanli et al.® If liver echogenicity is normal, it is stage
0, if there is a slight increase in liver echogenicity, it is stage
1, if there is a moderate increase in liver echogenicity, it is
stage 2. In stage 3, the diaphragm and hepatic veins are not
visible and there is a marked increase in hepatic echogenicity.
We grouped grade 0 as no hepatosteatosis and grade 1-2-3 as
hepatosteatosis.

Liver Histology

The pathology results of the patients were reviewed
retrospectively from the hospital information system and
evaluated as follows. Histopathologic scoring was performed
according to the scoring system developed by Kleiner et al.’
This histopathologic scoring system includes 14 histologic
features, four of which are semi-quantitative (steatosis, lobular
inflammation, hepatocyte cell ballooning and fibrosis) and
the remaining nine are evaluated as “present” or “absent”,
qualitatively. Steatosis, inflammation in the lobule, and
ballooning of hepatocyte cells form the NAFLD activity score
(NAS score). The total score is between 0-8. If the NAS score is
>5, it was evaluated as “definite NASH”, NAS scores of 3 and
4 were “probable NASH”, and if the NAS score was <3 it was
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considered as “not compatible with NASH”. Fibrosis was also
evaluated as stated in the publication of Kleiner et al.® because
the NAS score did not include fibrosis.® Fibrosis scoring was
between 0-4; score 0 was defined as “no signs of fibrosis” and
score 4 as “cirrhosis”. We scored our patients using the method
of Kleiner et al.’; fibrosis scores of 0 as no fibrosis, and fibrosis
scores of 1-2-3-4 as fibrosis.

Statistical Analysis

Evaluation of continuous variables Shapiro-Wilk test, Student’s
t-test for two-group comparisons, and One-Way analysis of
variance (ANOVA) for more than two-group comparisons were
used. The Mann-Whitney U test and Kruskal-Wallis test were
used for the variables that did not fit the normal distribution.
AHI, ODI, and min-pO, cut-offs for NASH, fibrosis, and degree
of fibrosis were assessed using receiver operating characteristic
(ROC) analysis. Chi-square test was used in the analysis
of categorical data. IBM SPSS and MedCalc 19.6 package
programs were used in the analysis.

Results

A total of 120 patients, including 23 controls and 97 patients
with OSAS, participated in the study. There were 18 patients
with mild OSAS, 22 with moderate OSAS, and 57 with severe
OSAS. There was no statistically significant difference between
the control and OSAS groups in terms of age, sex, and
BMI (p>0.05). There was no statistically significant difference
between the control and OSAS groups in terms of total serum
cholesterol, triglyceride, LDL and HDL levels (p>0.05). There
was a significant difference in AHI, ODI, mean-pO,, and min-
pO, values between the OSAS and control groups and between
the mild-moderate-severe OSAS groups (p<0.05) (Table 1).
The presence of NASH and fibrosis was higher in the severe
OSAS group than in all other groups (p<0.05) (Table 2).

There was a strong positive linear relationship between AHI
with hepatosteatosis, NASH and a very strong positive linear
relationship with fibrosis (p<0.001). There was a weak positive
correlation between ODI with NASH, a moderate positive
correlation with hepatosteatosis, and a strong positive correlation
with fibrosis (p<0.001). There was a moderately negative linear
relationship between min-pO, with hepatosteatosis, NASH and
a strong negative linear relationship between fibrosis (p<0.001)
(Table 3).

AHI, ODI, and min-SpO, medians differed according to the all
NASH groups (p<0.001) (Table 4).

In the hepatosteatosis and fibrosis positive group, the medians
of AHI and ODI were higher, and the medians of min-pO,
was lower than hepatosteatosis and fibrosis negative group
(p<0.001) AHI, ODI and min-pO, medians differ according to
fibrosis groups. As the degree of fibrosis increases, AHI and ODI
increase and min-pO, decreases (p<0.00T1).

There was no significant difference between AHI, ODI and min-
pO, in terms of discrimination performance of hepatosteatosis
positive and negative patients (p>0.05).

Comparing the distinction performances between NASH
positive and NASH negative, the performance of AHI [0.795
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(0.712-0.863)] compared with the performance of ODI [0.678
(0.578-0.753)] and min-pO, [0.756 (0.669-0.830)] was found
significantly higher (p<0.001). Comparing the distinction
performances between fibrosis positive and fibrosis negative, the
performance of AHI [0.959 (0.907-0.987)] was compared with
that of ODI [0.843 (0.766-0.903)] and min-pO, performance
[0.804 (0.722-0.871)] was found significantly higher (p<0.05)
(Table 5).

Discussion

In our study, we found that NAFLD was higher in patients
with OSAS than in the control group. We determined that the
presence of NASH and fibrosis increased with the degree of
disease in OSAS. AHI was more associated with hepatosteatosis,
NASH, and fibrosis than ODI and min-pO,. We have not found
a study in the literature evaluating PSG parameters and liver
histopathology in patients with OSAS and comparing which
PSG parameter is associated with NASH and fibrosis. We think
that this aspect of our study will contribute to the literature.
OSAS is a chronic disease that progresses with intermittent
hypoxia during sleep and causes inflammation in adipose tissue.
The most common PSG parameter used in the evaluation of
patients with OSAS is AHI. It is also used to assess the severity of
OSAS and grouping the patients. We evaluated the damage in
the liver according to three parameters such as AHI, ODI, and
min-pO,. Petta et al.” used the Epworth and STOP-Bang scales
and Pulixi et al.”" used the Berlin and Epworth scale, to evaluate
liver damage in patients with OSAS, but they did not evaluate it
with PSG. In our study, we used PSG, which is the gold standard
objective method, to evaluate liver damage in sleep patients.
We also divided OSAS into might, moderate, and severe groups
and also evaluated ODI and min-SpO,.

NAFLD is a broad-spectrum disease ranging from simple
adiposity to end-stage liver failure. The cause of inflammation
here is increased systemic cytokine concentration and endothelial
dysfunction.’ Intermittent hypoxia seen in OSAS has also
been shown in studies to cause death in pancreatic B cells and
hepatocytes with sympathetic nerve activation.’>'* Reactive
oxygen radicals formed as a result of hypoxia cause hepatocyte
damage by causing lipid peroxidation. It has been reported in
some studies that hepatosteatosis, lobular inflammation, and
fibrosis increase as the severity of OSAS increases.'®
Hepatosteatosis is a disease that is affected by genetic and
environmental factors and is seen at a high rate in the
normal population. USG, which can be easily performed in
outpatient conditions, is used in the evaluation. There are
many classifications used in evaluation of liver injury.* We used
the Mihmanli classification, which is frequently used in other
studies.®® Hepatosteatosis is evaluated between grades 0-3 and
grade 3 indicates severe steatosis. In our study, we evaluated
the presence of hepatosteatosis instead of its grade. We found
hepatosteatosis at a rate of 56.5% in the control group, whereas
it was 100% in the OSAS group. Arisoy et al.® evaluated both
the presence of hepatosteatosis and the grade in their study.
As the severity of OSAS increased, the grade of hepatosteatosis
also increased. Mean-pO, was found to be associated with
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Table 1. Age gender, BMI and blood parameters of the groups

Control OSAS Mild OSAS

Mean £ SD Median [IQR] | Min-max | Mean = SD Median [IQR] Min-max | Mean + SD Median [IQR] m;’;
Age 49.13+13.95 | 48[37-61] 25-71 47.94+10.55 50 [41-54] 18-77 41.56+12.28 44 [32-50.25] 18-67
Gender
Female 14 (60.9%) 59 (60.8%) 10 (55.6%)
Male 9 (39.1%) 38 (39.2%) 8 (44.4%)
BMI 32.52+4.42 32 [28-37] 26-40 32.47+5.04 32 [29.2-35] 22-51 30.06+3.85 30.8 [27.35-33] | 22-37
I::(tj:esterol 169.57+40.79 | 165 [135-196] | 90-278 169.13143.4 165 [130-196] 90-278 171.89+40.73 816353.75_197.25] 124-278
Triglyceride | 165.96+£59.21 | 164 [126-172] | 88-339 206.94+128.32 | 174 [132-219] 69-821 221.28+181.87 | 154 [129.25-235] | 69-805
t:;esteml 155.22+45.48 | 145 [122-185] | 70-280 | 154.08+45.1 | 145 [122-183.5] | 70-280 | 162.72+55.03 | 143.5[121-200] | 99-280
?h?)li;esterol 40.43+10.95 | 40[31-48] 21-65 40.86+10.75 40 [33-48] 21-65 41.5£10.43 45 [30.5-47.75] | 21-55
AHI 2.41+1.23 2 [1-4] 1-4.5 42.76+27.46 42 [17-59.5] 7-108.4 | 8.99+2.45 8.05 [7-9.68] 7-14
ODI 1.42+0.69 1.2[0.8-2] 0.6-3 27.38+26.03 15.6 [7.4-44.5] |0.4-109.4 | 11.51£19.96 7.4 [4.1-8.03] 4.1-91
Mean-pO, | 93.3+0.97 93 [92-94] 92-95 90.48+10.48 92.6 [90.95-94] | 22-99 93.66+3.31 94 [92.95-95] 82-99
Min-pO, 86.26+7.8 85 [79-88] 78-100 76.49+11.28 80 [72-85] 50-93.7 | 85.89+2 87 [84.5-87] 82-88
Table 1. Continued

Modarete OSAS Severe OSAS
Mean £ SD Median [IQR] Min-max | Mean = SD Median [IQR] Min-max | p' p?

Age 45.82+11.49 49 [35.75-53.25] 25-63 50.77+8.52 51 [44.5-56] 37-77 0.649* 0.013*
Gender
Female 14 (63.6%) 35 (61.4%)
Male 8 (36.4%) 22 (38.6%) 0.059% 1 0.088*
BMI 31.91+4.27 31 [29.3-35] 25-40 33.44+5.41 32 [30-36.5] 24-51 0.820 0.138
Total cholesterol 169.32+41.74 165[133.75-197.25] 90-278 168.19+45.49 | 165 [130-196] 90-278 0.846 0.975
Triglyceride 185.5+60.85 189 [153.5-213] 100-400 |210.68+128.6 | 159[129-241.5] |83-821 0.188 0.500
LDL-cholesterol 148.361+49.39 148.5[116.25-196] 70-213 153.56+40.2 142 [125.5-178] 70-280 0.992 0.998
HDL-cholesterol 41.734£10.37 40 [33-49] 31-65 40.32+11.13 40 [31-48] 21-65 0.820 0.963
AHI 21.35+5.04 20 [17-25] 15-29.9 | 61.68+19.25 57 [46.55-75.25] | 34.1-108.4 | <0.001 <0.001
ODI 11.67+8.51 11.6 [3.78-17] 0.4-27.4 | 38.45+26.66 37 [15-51.7] 0.7-109.4 | <0.001 <0.001
Mean-pO, 91.134£3.37 92 [90-93.1] 79.6-96.3 | 86.2+20.84 92 [90-93.1] 22-95 0.042 <0.001
Min-pO, 82.79+5.83 84 [77.5-86] 73-93.7 |71.09+11.43 75 [61.5-80] 50-85 0.001 <0.001

p': Mann-Whitney U test "Student’s t-test “Chi-square test, p% Kruskal-Wallis test “One-Way ANOVA “Chi-square test, OSAS: Obstructive sleep apnea syndrome, BMI: Body
mass index, AHI: Apnea-hypopnea index, ODI: Oxygen desaturation index, SD: Standard deviation, IQR: Interquartile range, Min-max: Minimum-maximum, LDL: Low-density
lipoprotein, HDL: High-density lipoprotein, AHI: Apnea-hypopnea index, ODI: Oxygen desaturation index
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Table 2. Hepatosteatosis, NASH, fibrosis and findings of the groups

Control OSAS Mild OSAS Modarete OSAS | Severe OSAS p' p?
n % n % n % n % n %
Hepatosteatosis
Negative 10 43.5" 0 0.0 0 0.0 0 0.0 0 0.0
— - <0.001 <0.001
Positive 13 56.5 97 100.0 18 100.0 22 100.0 57 100.0
NAS score
<2 non-NASH 10 43.5 33 34.0 14 77.8 15 68.2 4 7.0
3,4 possible 12 |522 35 [36.1 4 222 6 27.3 25 |439 0.038 <0.001
NASH
5< NASH 1 4.3 29 29.9° 0 0.0 1 4.5 28 49.1
Fibrozis
Negative 20 87.0 26 26.8 13 72.2 8 36.4 0 0.0 <0.001
Positive 3 13.0 71 73.2 5 27.8 14 63.6 57 100.0 <0.001
OSAS: Obstructive sleep apnea syndrome, NASH: Non-alcohoic steatohepatitis, NAS score: Non-alcoholic fatty liver disease activity score
Chi-square test (p': Control & OSAS, p% Control & all OSAS groups
“Represents a significantly higher ratio (p<0.05)
Table 3. Spearman Rho correlation values of AHI, ODI and min-pO, with hepatosteatosis, NASH and fibrosis
Hepatosteatosis NASH Fibrosis
AHI r 0.683 0.660 0.882
p <0.001 <0.001 <0.001
r 0.556 0.352 0.639
ODI
p <0.001 <0.001 <0.001
. r -0.463 -0.492 -0.677
Min-pO,
p <0.001 <0.001 <0.001

p: Spearman Rho correlation, NASH: Non-alcoholic steatohepatitis, AHI: Apnea-hypopnea index, ODI: Oxygen desaturation index, r:

correlation coefficient

Table 4. Relationship of AHI, ODI and min-pO, to NASH

Non-NASH Possible NASH NASH

Mean + SD E\I/IQeg]ian m::;( Mean + SD {\I/I(;.g]ian r'\:‘liar:(' Mean + SD | Median [IQR] Min-max | p
AHI 14.73£11.46 | 11.7 [7-23.7] | 1-40 30.69+22.59 | 36 [4-53] 1-68.1 | 70.89+23.87 | 74.5 [58-90.78] 3-108.4 | <0.001
ODI 11.294£15.72 | 7 [2.3-15.6] | 0.4-91 [19.79+19.33 | 14.4[1.4-37] | 0.4-63 | 42.41£33.42 | 45.2[10.58-64.25] | 0.7-109.4 | <0.001
Min-pO, | 83.76+4.65 | 86 [80-87] 73-93.7 | 78.23+13.24 | 81 [75-85] 50-100 | 70.83+10.83 | 73.5[61.5-79.25] | 50-84 <0.001

Min-max: Minimum-maximum

p: Kruskal-Wallis test

NASH: Non-alcoholic steatohepatitis, AHI: Apnea-hypopnea index, ODI: Oxygen desaturation index, SD: Standard deviation, IQR: Interquartile range,

hepatosteatosis, and its sensitivity and specificity were 80%
and 57%, respectively. We evaluated min-pO,, ODI and AHI in
assessment of hepatosteatosis. In our comparative study, we
found the sensitivity of AHI as 87% and the specificity as 80%.
We think that the sensitivity and specificity of AHI are more
valuable than mean-pO, in the evaluation of hepatosteatosis.

In some animal studies; it has been stated that chronic
hypoxia contributes to the development of NASH by causing
an increase in the expression of genes that induce hepatic
lipogenesis (SREBP-1c, ACC1, ACC2) and a decrease in
the expression of genes that cause B-oxidation (CPTT)."®
In addition, increased oxidative stress and its induced
inflammation have been held responsible for the development
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of NASH with the increase of CYP2E1.'® While evaluating
hepatosteatosis with USG, which can be easily performed in
outpatient conditions, biopsy and histopathological diagnosis
are required for the diagnosis of NASH. In the Aron-Wisnewsky
et al.”” study, ODI was associated with lobular inflammation,
while Benotti et al.”® study min-pO, was associated with lobular
inflammation. We did not evaluate lobular inflammation in our
study. However, we evaluated the presence of NASH using the
NAS score. In our comparative study, we found the performance
of AHI to be higher than ODI and min-pO, in determining the
presence of NASH. We think that AHI is more effective than ODI
and min-SpO, in investigating the presence of NASH.



Karaogullarindan et al.
The Apnea-Hypopnea Index Be a Marker of Liver Fibrosis

Table 5. ROC curve analysis of AHI, ODI and min-SpO, with NASH, fibrosis and hepatosteatosis
AUC (95% ClI) Criterion Sensitivity (95% ClI) Specificity (95% ClI) p

AHI 0.795 (0.712-0.863) >40 64.94 (53.2-75.5) 100.00 (91.8-100.0) <0.001
NASH ODI 0.678 (0.578-0.753) >28.2 44.16 (32.8-55.9) 93.02 (80.9-98.5) 0.005

Min-SpO, | 0.756 (0.669-0.830) <83 79.22 (68.5-87.6) 62.79 (46.7-77.0) <0.001
p <0.001

AHI 0.959 (0.907-0.987) >20 83.54 (73.5-90.9) 97.56 (87.1-99.9) <0.001
Fibrosis ODI 0.843 (0.766-0.903) >9.4 75.95 (65.0-84.9) 87.80 (73.8-95.9) <0.001

Min-SpO, | 0.804 (0.722-0.871) <80 64.56 (53.0-75.0) 82.93 (67.9-92.8) <0.001
p <0.05

AHI 0.907 (0.840-0.952) >4 87.27 (79.6-92.9) 80.00 (44.4-97.5) <0.001
Hepatosteatosis ODI 0.875 (0.803-0.929) >7.6 64.55 (54.9-73.4) 100.00 (69.2-100.0) <0.001

Min-SpO, | 0.758 (0.671-0.831) <82 62.73 (53.0-71.8) 80.00 (44.4-97.5) <0.001
p p>0.05
ROC: Receiver operating characteristic, AUC: Area under the curve, Cl: Confidence interval, NASH: Non-alcoholic steatohepatitis, AHI: Apnea-hypopnea index,
ODI: Oxygen desaturation index
p: ROC Curve Analysis

Chronic intermittent hypoxia increases the synthesis of lysyl
oxidase (LOX) by activating hypoxia-inducible factor 1, a
major transcription factor activated by hypoxia. In a study, it
was found that hepatic fibrosis and the level of the fibrogenic
enzyme LOX were associated with the severity of OSAS in
patients with severe obesity.’”” It has been observed that
this enzyme causes fibrosis by increasing collagen cross-
linking in liver cells. Some studies have used the aspartate
aminotransferase-to-platelet ratio score to evaluate fibrosis.% In
our study, we evaluated the patients according to the degree
of fibrosis, using the Kleiner classification. Studies have shown
that fibrosis is the most important variable in demonstrating
liver degeneration.’® Polysomnography parameters are stronger
markers for detecting fibrosis than NASH and hepatosteatosis. In
our study, we evaluated the performances of AHI, ODI, and min-
pO, by performing ROC curve analysis while evaluating fibrosis,
and we found the fibrosis evaluation performance of AHI to be
higher (0.959%). Aron-Wisnewsky et al.'” found that fibrosis
was associated with ODI. They also evaluated liver pathology as
hepatosteatosis,” NASH and fibrosis,"” like us, and used only ODI
from PSG scores. ODI was determined as the only independent
variable in determining the degree of liver fibrosis. The strongest
aspect of this study is to evaluate the association of both AHI
and ODI with fibrosis and also to compare with each other.

Study Limitations

Although we think that the parameters used in the diagnosis
and grading of the disease are sufficient. It is a fact that the
evaluations after the treatment will make positive contributions
to the literature. Studies evaluating the histopathological
response of OSAS patients to different treatments are needed.
In vitro studies are needed to investigate hypoxia-induced
inflammation.

Conclusion

Non-alcoholic steatosis is a broad-spectrum disease that can
progress from simple steatosis to end-stage liver failure and is
frequently seen in patients with OSAS. As the severity of OSAS
increases, fibrosis increases due to increasing hypoxia and
oxidative stress. AHI is more effective than ODI and min-pO, in
determining hepatocyte damage.
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Abstract

Objective: The aim of this study was to evaluate the sleep perceptions and
factors influencing sleep during the early postoperative period in patients
who underwent coronary artery bypass graft (CABG) surgery.

Materials and Methods: This descriptive study included 92 volunteer patients
who underwent CABG surgery between September 1, 2019, and February
1, 2020. Data were collected using the 2", 3¢, 4™ Richards-Campbell sleep
questionnaire (RCSQ) and a postoperative sleep-affecting factors form. The
study was reported using the STROBE checklist. Statistical significance was
set at p<0.05.

Results: The mean age of the participating patients was 60.72+8.95, with
68.5% aged <65 years, 73.9% male, and 85.9% having a body mass index
225 kg/m?. The RCSQ total sleep perception scores of the patients were
evaluated as 15.88+12.50 on the second day, 24.76+7.50 on the third day,
and 32.35+7.56 on the fourth day after the postoperative period. When
comparing the mean RCSQ scores with the descriptive characteristics of the
patients, no statistically significant difference was found (p>0.05). During the
postoperative period, patients reported that factors such as pain, frequent
medical interventions, fear of sudden deterioration of their condition, fear
of death, and being away from home in an unfamiliar environment had a
significant impact on their sleep.

Conclusion: The mean RCSQ scores of patients who underwent CABG surgery
were found to be very poor on the second and third days postoperatively and
worsened on the fourth day.

Keywords: Bypass surgery, sleep, sleep quality, sleep disturbance, nursing

0z

Amag: Bu calismanin amaci, koroner arter bypass greft (KABG) cerrahisi
uygulanan hastalarin postoperatif erken donemdeki uyku algilarini ve
etkileyen faktorleri belirlemeyi amaclamaktayiz.

Gereg ve Yontem: Arastirma, 1 Eylil 2019-1 Subat 2020 tarihleri arasinda
KABG cerrahisi uygulanan 92 goniilli hasta ile tanimlayici tasarima sahip
bir calismadir. Veriler, cerrahi sonrasi 2., 3., 4. giinlerde Richards-Campbell
uyku &lcedi (RCUO) ve uykuyu etkileyen faktorler formu kullanilarak toplandi.
Bu calismanin raporlanmasinda STROBE kontrol listesi kullanildi. istatistiksel
anlamlilik dlizeyi olarak p<0,05 degeri kabul edildi.

Bulgular: Calismaya katilan hastalarin yas ortalamasi 60,72+8,95 idi ve
katiimcilarin %68,5’i 65 yasindan kiiclikti. Bu hastalarin %73,9'u erkek,
%385,9'u ise beden kitle indeksi 225 kg/m? olarak belirlendi. Hastalarin RCUO
toplam uyku algisi puanlari, postoperatif ikinci giniinde 15,88+12,50,
lctincli gliniinde 24,76+7,50 ve dordiincli guiniinde ise 32,35+7,56 oldugu
belirlendi. RCUO puan ortalamalari hastalarin tanimlayici 6zellikleri ile
karsilastinldiginda, aradaki fark istatistiksel olarak anlamli degildi (p>0,05).
Hastalar, postoperatif glinlerde, agri, sik tekrarlanan izlemler, durumunun bir
anda kotilesecegini diisinme, 6llimden korkma, evinden uzakta ve alismadigi
bir ortamda bulunmak gibi faktérlerin uykuyu etkiledigini bildirdiler.

Sonugc: KABG cerrahisi uygulanan hastalann RCUO toplam puan
ortalamalarinin, postoperatif ikinci ve Uglincli gtinlerde ¢ok kétt, dordiinci
guinlinde ise koti oldugu bulundu.

Anahtar Kelimeler: Bypass cerrahisi, uyku, uyku kalitesi, uyku bozuklugu,
hemsirelik

Introduction

Sleep, being a fundamental human need, is a multidimensional,
biobehavioral, and circadian phenomenon.! It is characterized
by the onset of sleep, uninterrupted duration, duration, and
quality, leading to a sense of refreshment upon awakening.?

Sleep disorder (SD) presents itself as an excessive need for
sleep and involuntary sleep states, leading to a deterioration
in the duration, depth, timing, and quality of sleep,
ultimately decreasing the individual’s satisfaction with their
sleep experience.! SD has also been associated with various
complications such as weakness, tiredness, and fatigue.>”
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Studies have shown that SD increases the risk of blood
pressure issues,® pain,* anxiety,> delirium,* memory impairment,
depression,® reduces the quality of life,® and increases mortality.”
In patients undergoing coronary artery bypass graft (CABG)
surgery, there is a decrease in rapid eye movement (REM) sleep
immediately after the surgery.® The reduction in REM sleep leads
to decreased production of neurotransmitters, such as serotonin
hormone,® and impairs the functioning of the hypothalamus,
pituitary, and adrenal glands, thus weakening the immune
system.’® Additionally, it affects glucose tolerance, resulting in
insulin resistance,’®'" and negatively impacts wound healing."
Studies have reported that nearly half (43%) of CABG patients
experience severe irregular breathing during sleep,'? and more
than half (67%) experience sleep apnea.’® These issues have
been linked to a longer requirement for invasive mechanical
ventilation, an increase in respiratory complications, and a
higher incidence of atrial fibrillation, sepsis, and mortality.>'%13
Despite efforts to reduce the development of SD in patients
undergoing CABG surgery, it remains a common complication
that has a prolonged impact on patients.>'* The results of a
systematic review revealed that SD develops in more than 50%
of patients undergoing CABG surgery and continues to affect
them for up to 6 months after the procedure.' In another study,
this rate was found to be 82% in the first week and 66% in the
first month, with more than half experiencing SD beyond the
first month.s

The highest rate of SD development in patients undergoing
CABG surgery occurs during the first week after surgery.'?
However, the extent to which patient characteristics, habits,
disease-related symptoms, healthcare professionals’ attitudes,
and environmental factors influence the development of SD
remains unknown. Understanding these factors better can help
define the factors that contribute to SD and identify modifiable
and preventable factors. Implementing measures based on this
understanding may be beneficial in reducing the frequency of
SD development and its related complications. In this study, we
aimed to assess the depth of sleep, sleep onset, frequency of
nocturnal awakenings, wakefulness, sleep quality, the impact of
noise level, and influencing factors in patients who underwent
CABG surgery on the second, third, and fourth days after the
postoperative period.

Materials and Methods

The study was carried out at a training and research hospital
located in southeast Turkey, in the cardiovascular surgery
ward, between September 1, 2019, and February 1, 2020.
A prospective and descriptive design was utilized for this
research. Ethical approval for the study was obtained from
the Hasan Kalyoncu University Non-Interventional Research
Ethics Committee (decision no: 2019\39, date: 14.06.2019),
and permission was granted by the Gaziantep Provincial
Health Directorate. The research purpose and procedures were
explained to the volunteer patients, and written consent was
obtained from them. Written permission was also obtained from
the researchers who conducted the Turkish validity-reliability
of the Richards-Campbell sleep questionnaire (RCSQ)."* The
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patients’ written and verbal consents were obtained after they
were informed about the study.’s All stages of the research
adhered to the principles outlined in the Helsinki Declaration of
the World Medical Association.'®

The sample size was calculated using the G" Power 3.1.9.7
program. Based on a two-sided hypothesis with Cohen’s
standard effect size'” of 0.3, o error of 0.05, f error of 0.20,
and power of 80%, it was determined that a minimum of
90 patients should be included in the sample. The study
population initially consisted of 127 patients who underwent
CABG surgery during the data collection period. After excluding
24 patients who did not meet the sampling criteria, 3 patients
who did not volunteer to participate, and 8 patients who were
taken back to the intensive care unit due to criticality related
to the data collection process, the study was completed with
data from 92 patients. The sampling process reached 72.5% of
the universe. The study criteria included patients undergoing
planned CABG surgery, who were not receiving medication for
sleep problems during the preoperative period. The participants
were adults aged 18 years and older, without communication
barriers, conscious (Glasgow Coma score >14), and willing to
take part in the study. Data for this study3* were collected using
an introductory information form, a questionnaire to determine
factors affecting sleep, and the RCSQ, all of which were
developed based on a literature review. Opinions were obtained
from a total of five experts, including 3 cardiovascular surgeons
and 2 academic nurse researchers, for the factors affecting sleep
form. The scope provisions index (SPI) for the data collection
forms was calculated as 0.98 according to the experts’ opinions.
Since the SPI value was 0.98>0.80,'® the data collection forms
were deemed appropriate for this study.

The RCSQ was originally developed in 1987 by Richards
Campbell. Karaman Ozlii and Ozer'® adapted the questionnaire
into Turkish. The scale consists of 6 questions to assess the
sleep status of patients. Each item on the scale is assessed
on a chart ranging from 0 to 100 using the visual analog
scale technique. A score of “0-25" indicates very poor sleep
quality, while a score of “76-100” indicates very good sleep
quality. The total score is based on 5 items, with the 6™ item,
which evaluates the noise level in the environment, excluded
from the total score evaluation. Higher scale scores indicate
better sleep quality for patients.”®?° The visual analog pain
scale requires the patient to mark their pain level on a 10
cm ruler, where one end represents “no pain”, and the other
end represents “most severe pain”. Pain intensity is measured
on a scale from 0 to 10, where “0” indicates no pain, and
“10” indicates the most severe pain.?' Study procedure: one
day prior to the surgery, the patients were provided with
detailed information about the objectives of the study and the
procedures involved. If the patients agreed to participate, they
signed an informed consent form. The introductory information
form was completed by the researcher based on the information
in the patient’s medical file, one day before the surgery.
On the postoperative second, third, and fourth days, patients
were visited between 09:00-10:00 am. During these visits,
the researcher read the RCSQ questions to the patients and
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recorded their responses on the data collection form. The
researcher presented propositions from the form prepared on
the third postoperative day to determine the factors affecting
sleep and explained the five-point Likert scale options to the
patients. The patients’ responses were recorded on the data
collection form. The whole process took approximately 10-15
minutes per patient.

Statistical Analysis

Statistical analysis was performed using SPSS 22.0 (IBM USA)
software package for Windows. Descriptive statistics included
numbers (n) and percentages (%) for categorical variables,
while mean + standard deviation values were used to represent
numerical values. The normal distribution of continuous
variables was evaluated through the Kolmogorov-Smirnov and
Shapiro-Wilk tests. As it was determined that the continuous
variables did not exhibit a normal distribution, comparisons of
continuous variables were performed using the Mann-Whitney
U and Kruskal-Wallis tests. A significance level of p<0.05 was
considered for all statistical tests.

Results

Table 1 presents the sociodemographic information of the
patients. According to Table 2, the average visual analogue scale
(VAS) pain scores gradually decreased on the second, third, and
fourth postoperative days (respectively: 4.82+1.00, 3.19+2.55,
3.03+0.80). The average sleep depth scores based on the RCSQ
increased on the second, third, and fourth postoperative days
(respectively: 16.41+14.41, 26.30+9.66, 36.08+8.28). Similarly,
the falling asleep scores based on the RCSQ increased on the
second, third, and fourth postoperative days (respectively:
15.54+14.18, 21.48+10.88, 27.55£10.95). The average night
waking frequency scores based on the RCSQ also increased on
the second, third, and fourth postoperative days (respectively:
14.94+14.40, 20.05+8.40, 26.84+8.60). Moreover, the average
time of staying awake at night according to the RCSQ
increased on the second, third, and fourth postoperative
days (respectively: 16.25+12.39, 26.46+8.75, 34.07+9.57).
Additionally, the average sleep quality scores based on the
RCSQ increased on the second, third, and fourth postoperative
days (respectively: 16.25£11.13, 29.514£8.22, 37.2248.65).
The average noise level scores based on the RCSQ increased on
the second, third, and fourth postoperative days (respectively:
74.78+20.35, 77.66+£10.52, 79.34+£10.06). Furthermore, the
average total sleep perception scores based on the RCSQ
increased on the second, third, and fourth postoperative days
(respectively: 15.88+12.50, 24.76+7.50, 32.35+7.56) (Table 2).
Figure 1 visually illustrates the increase in average total sleep
perception scores on the second, third, and fourth postoperative
days. The comparison of pain and RCSQ items (sleep depth,
falling asleep, frequency of awakening, sleep quality, noise level)
average scores with patient characteristics such as age, gender,
body mass index, educational level, and employment status did
not yield statistically significant differences (p>0.05).

Factors affecting patients’ sleep were analyzed in four
categories: environmental, individual, disease-related, and

health professionals-related factors. 68.05% of the patients
strongly stated that the presence of pain, which is one of the
disease-related factors, strongly affected their sleep. 33.7% of
the patients strongly stated that the proposition “frequently
performed follow-up procedures”, which is one of the factors

Total RCSQ averages of the patients on the postoperative
days

2" Day After Surgery

3rd Day After Surgery

4th Day After Surgery

Figure 1. Total RCSQ score averages of the patients on the
second, third and fourth days after surgery (n=92)

RCSQ: Richards-Campbell sleep questionnaire

Table 1. Distribution of descriptive characteristics of the patients
(n=92)

Features n %
Age (year)

(mean = standard deviation =60.72+8.95,
smallest-largest=37-82)

<65 63 68.5
>66 29 31.5
Gender

Female 24 26.1
Male 68 73.9
BMI

(mean * standard deviation =28.57+4.22,
minimum-most =18.59-40.83)

<24.9 13 14.1
>25 79 85.9
Educational background

llliterate 29 31.5
Primary education 54 58.7
Secondary education & bachelor’s level 9 9.8
Employment status

Non-operational 28 30.4
Operational 64 69.6
Smoking

Yes 42 45.7
No 35 38.0
Leaved 15 16.3
Alcohol use

Yes 2 2.2
No 83 90.2
Leaved 6 6.5

BMI: Body mass index
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related to health professionals, strongly affected their sleep,
while 14.1% stated that it affected them. 16.3% of the patients
strongly stated that the proposition “I don’t worry about my
condition suddenly worsening, fear of death”, which is one
of the individual factors, strongly affected their sleep, and
39.1% stated that it affected them. Moreover, 18.5% of the
patients strongly expressed that the factor “being away from
home, being in an unusual environment”, which is one of the
environmental factors, significantly affected their sleep (Table
3). On the second, third, and fourth postoperative days, it was
observed that the average VAS pain scores gradually decreased
day by day (7.82+1.00, 7.19£2.55, 6.03+0.80, respectively).
Simultaneously, on the same days, the RCSQ sleep depth
score averages showed a progressive increase (16.41+14.41,
26.30+9.66, 36.08+8.28, respectively). Falling asleep scores
based on the RCSQ also increased on the second, third,
and fourth postoperative days (respectively: 15.54+14.18,
21.48+£10.88, 27.55£10.95). Night waking frequency scores
based on the RCSQ increased gradually on the second, third,
and fourth postoperative days (respectively: 14.94+14.40,
20.05+8.40, 26.84+8.60). The RCSQ nighttime awake time
scores also increased gradually on the second, third, and fourth
postoperative days (respectively: 16.25£12.39, 26.46+8.75,
34.07+9.57). Additionally, the average sleep quality scores
based on the RCSQ increased gradually on the second, third,
and fourth postoperative days (respectively: 16.25+11.13,
29.5148.22, 37.2248.65). Furthermore, RCSQ noise level mean
scores increased gradually on the second, third, and fourth
postoperative days (respectively: 74.78+20.35, 77.66+10.52,
79.34410.06) (Table 3).

Discussion

The research findings revealed that patients undergoing CABG
surgery experienced significant sleep disturbance during their
post-surgery hospital stay. The sleep perception of the patients
was found to be markedly impaired on the second and third
days following the surgery, and it further worsened on the
fourth day. The slight improvement in sleep perceptions on the
fourth day after surgery may be attributed to the alleviation
of surgery-related symptoms. CABG surgery involves various
stressors that impact multiple aspects of an individual’s well-

being. It is associated with life-threatening physiological stressors
and induces fear and anxiety, which can negatively affect
sleep quality.?? Stressors encountered by individuals during
the perioperative period lead to hormonal changes, such as
increased serum cortisol levels and decreased serum melatonin
levels, impairing sleep quality and causing sleep problems in
patients.?® It was speculated that the stressors experienced
by the patients during the perioperative period might have
contributed to the development of sleep disturbance.

Consistent with previous research, the current study found
that patients who underwent CABG surgery experienced sleep
disturbance throughout their hospital stay. A systematic review
by Liao et al.” demonstrated that over 50% of patients who
underwent CABG surgery experienced sleep disturbance after
the procedure, which persisted for a considerable period.
Another study indicated that 82.8% of patients experienced
sleep disturbance in the first week after surgery and 66.7% in
the first month, with more than half of the patients experiencing
sleep disturbance even after the first month.> While the research
findings align with existing literature, they also underscore the
importance of gaining a better understanding of the factors
influencing sleep and causing sleep disturbance in the early
postoperative period, with the goal of reducing its occurrence.
An individual’s sleep-wake cycle is influenced by a multitude of
factors related to the environment, the individual, the disease,
and healthcare professionals. Patients who develop sleep
disturbance after surgery may experience delayed recovery,
impaired cognitive functions, heightened pain sensitivity,
and increased cardiovascular events.?* The research findings
of this study demonstrated that disease-related factors had
the most significant impact on the development of sleep
disturbance during the hospitalization period of patients who
underwent CABG surgery. Among the disease-related factors,
the presence of pain was identified as the most influential factor
(68%), with other disease-related symptoms such as nausea,
vomiting, and constipation also affecting sleep (67.4%). A
study by Dunietz et al.* also indicated that reducing pain
scores can lead to a reduction in the development of sleep
disturbance after surgery. As supported by the literature, the
development of sleep disturbance after surgery can intensify
the perception of pain, and the presence of pain has been

Table 2. Distribution of the pain and RCSQ sleep perception avareges (n=92)
After surgery After surgery After surgery
second day third day fourth day
mean * standard deviation mean * standard deviation mean * standard deviation
Pain (visual benchmark scale) 4.82+1.00 3.19+£2.55 3.03+80
My sleep last night (sleep depth) 16.41+14.41 26.3049.66 36.08+8.28
Falling a sleep last night 15.54+14.18 21.48+£10.88 27.55£10.95
Frequency of waking up last night 14.94+14.40 20.05+8.40 26.84+8.60
Waking time last night 16.25+12.39 26.46+8.75 34.07+9.57
Quality of sleep 16.25£11.13 29.51+8.22 37.22+8.65
Noise level last night 74.78+20.35 77.66£10.52 79.34£10.06
Total sleep perfection 15.88+12.50 24.76+7.50 32.35+7.56
RCSQ: Richards-Campbell sleep questionnaire
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Table 3. Distributions of factors affecting patient’s sleep in the post-surgery days (n=92)
Not .
Disease-related factors affected zh(%/h; ly affected :E(E:;}t;al ;\f(f;c)t ed ztzgn)gly affected
n (%) (J (9 (J (J
Pain - 1(1.1) 2(2.2) 26 (28.3) 63 (68.5)
Having complaints nausea, vomiting, constipation - 6 (6.5) 1(.1) 23 (25.0) 62 (67.4)
Presence of medical devices, drains, probes attached to
the body - 6 (6.5) 1(1.1) 23 (25.0) 62 (67.4)
Staying in the same position for a long time, limitation of 10.1) 25 (27.2) ) 34 (37.0) 32(34.8)
movement
Not comfortable lying position, being unable to sleep in
the usual position 1(1.1) 17 (18.5) 3(3.3) 42 (45.7) 29 (31.5)
Having bad dreams - 36 (39.1) 1(1.1) 44 (47.8) 11 (12.0)
Not .
Factors related to healthcare professionals affected zll(%/h;Iy affected :G(E:;t;al ;\f(f;c)t ed rS‘tE;n)gly affected
n (0/0) 0 () 0 (4]
Ziiq)uent monitoring procedures (blood pressure, pulse, ) 27 (29.3) 21(22.8) 13 (14.1) 31 (33.7)
Invertions for drug therapy 10.1) 32 (34.8) 25 (27.2) 10 (10.9) 24 (26.1)
Coinciding the treatment and test hours with the bedtime |1 (1.1) 32 (34.8) 25 (27.2) 10 (10.9) 24 (26.1)
Breakfast served early 26 (28.3) 19 (20.7) 23 (25.0) 18 (19.6) 6 (6.5)
Frequent entrance and exit of healthcare professionals into 34 (37.0) 26 (28.3) 20 (21.7) 7(7.6) 5(5.4)
the room
Loudly conversations of the staff working in the service 52 (56.5) 18 (19.6) 19 (20.7) 2.2 1(1.1)
Not .
- Slightly affected | Neutral Affected Strongly affected
Individual factors affected n (%) n (%) n (%) n (%)
n (%)
Worrying that your condition will suddenly worsen, fear 100 35 (38.0) 5(5.4) 35(39.1) 15(16.3)
of death
Presence of anxieties about the disease, lack of hope 22.2) 39 (42.4) 22.2) 34 (37.0) 15(16.3)
recovery
Not being able to see family members, feeling unsafe 11 (12.0) 23 (25.0) 6 (6.5) 38 (41.3) 14 (15.2)
Be thirsty 17 (18.5) 18 (19.6) 50 (54.3) 3(3.3) 4 (4.3)
Be hungry 14 (15.2) 19 (20.7) 52 (56.3) 4(4.3) 3(3.3)
Not feeling clean 7 (7.6) 35(38.0) 38 (41.3) 10(10.9) 2(2.2)
Not .
. Slightly affected | Neutral Affected Strongly affected
Environment factors affected n (%) n (%) n (%) n (%)
n (%)
Being away from home in an unusual setting 5(0.4) 26 (28.3) 2(2.2) 42 (45.7) 17 (18.5)
Uncomfortable bedding (pillows/mattresses, not feeling
that the bed and linens are clean 46 (50.0) 11 (12.0) 17 (18.5) 10 (10.9) 8(8.7)
Bad odors in the environment, insufficient ventilation of
the rooms 2(2.2) 31 (33.7) 36 (39.1) 17 (17.5) 6 (6.5)
Surrounding noises, crowded patient rooms 3(3.3) 33(35.9) 35(38.0) 16 (17.4) 5(5.4)
Room temperature is too hot or too cold 11 (12.0) 23 (25.0) 44 (47.8) 10 (10.9) 4 (4.3)
Too light or dark in the room 27 (29.3) 5(5.4) 55 (59.8) 4 (4.3) 1(1.1)

identified as a factor affecting sleep and potentially contributing
to the development of sleep disturbance in patients.
The study findings demonstrated that the average pain score
exceeded 7 on the second and third days following the surgery
and reached 6 on the fourth day postoperatively. These results
suggest that effective pain management was not adequately
implemented. It is our belief that the development of sleep

disturbance in patients can be mitigated by providing adequate
pain relief and management.

The research findings highlighted that the presence of “medical
devices, drains, and probes attached to the body” significantly
influenced sleep. We believe that these medical instruments
might have restricted the patients’ movements in bed and
contributed to increased pain. To preserve the patients’ sleep
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quality, frequent evaluations should be made to determine the
appropriate time for removing such medical devices, drains,
and probes from the body. Additionally, patients reported
other disease-related factors that affected their sleep, including
“long periods of staying in the same position” and “limitations
of movement”, as well as “uncomfortable lying positions
preventing them from sleeping in their usual posture”. The
median sternotomy remains the most common technique in
CABG surgery,?® requiring patients to lie on their backs until the
sternum bone heals, which could be a reason for increased sleep
disturbance. The study findings also revealed that remaining in
the same position for prolonged periods negatively impacted
sleep. Another noteworthy factor identified in the study was
“bad dreaming”. It is conceivable that the physiological and
psychological stress experienced by the patients contributed
to the occurrence of distressing dreams. An interesting finding
of the study was that factors related to health professionals
also had an impact on sleep. Patients reported that “frequent
follow-up procedures”, “interventions for drug treatment”,
and “coinciding treatment and test times with bedtime”
affected their sleep. The frequency and timing of these medical
interventions should be adjusted in a manner that does not
disrupt the patients’ sleep-wake cycles.

Overall, the research highlights the multifactorial nature
of sleep disturbance in patients undergoing CABG surgery.
Various environmental, individual, disease-related, and health
professional-related factors play a role in sleep perception and
quality during the postoperative period. Proper management
of pain, evaluating the necessity of medical devices, minimizing
disruptions caused by medical interventions, and providing
a comfortable and conducive sleep environment are crucial
steps to improve the sleep experience of patients recovering
from CABG surgery. By understanding and addressing these
factors, healthcare providers can work towards reducing sleep
disturbance and its associated complications in this patient
population.

Research findings indicated that individual factors, such as
fear, anxiety, and feeling unsafe, also significantly influenced
sleep. Patients reported that “worrying about their condition
suddenly worsening”, “fear of death”, and “anxiety about
the disease with no hope of recovery” affected their sleep. A
cohort study by Matthews?? also reported negative effects of
fear, fear of death, anxiety, and mood disorders on sleep. It is
crucial for healthcare providers to inform patients about their
condition and disease prognosis and address any concerns or
questions they may have. Future studies should explore the
relationship between psychological stress, increased serum
cortisol levels, and the development of sleep disturbances,
using objective indicators. Another important factor affecting
patients undergoing CABG surgery is “not being able to talk to
family members and not feeling safe”. Family support becomes
particularly significant for patients undergoing major surgeries
like CABG. Allowing a family member of the patient’s choice
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to accompany them can contribute to a sense of security and
improve the patient’s sleep experience. The study findings
also highlighted the impact of environmental factors on sleep.
Patients reported that “being away from home in an unfamiliar
environment” adversely influenced their sleep. In the literature,
post-surgical SDs have been associated with various factors,
including the surgical inflammatory response, surgical trauma,
as well as environmental factors such as pain severity, anxiety,
and nighttime noise.?* Understanding the different factors that
impact sleep in patients undergoing CABG surgery is crucial in
order to minimize the occurrence of sleep disturbances.

Study Limitations

One limitation of this study is that sleep was not measured
using objective methods, and instead, patient self-reports were
used for the sleep evaluation. Additionally, the study did not
evaluate patients’ sleep perceptions in the intensive care unit
and after discharge. Nevertheless, given the limited number of
studies on this topic, the research findings hold value.

Conclusion

Following CABG surgery, sleep perception was found to be
very poor on the second and third days and even worse on
the fourth day. The study revealed that sleep was influenced
by disease-related, health professional-related, individual, and
environmental factors. The most notable factors influencing
sleep included pain, nausea, constipation, the presence of
drains and catheters, prolonged immobility, limitations in
movement, frequent medical interventions, concerns about
sudden deterioration, fear of death, and being in an unfamiliar
environment. Implementing measures to mitigate the
development of sleep disturbances after surgery is of utmost
importance.
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Oz

Amag: Obstriiktif uyku apne sendromunun (OUAS) semptomlarindan
biri olan giindiiz asin uykululugu (GAU) onemli bir morbidite nedenini
teskil etmektedir. Klinik pratikte sikiikla Epworth uykululuk dlcegi (EUO)
ile  degerlendirilmektedir. Bu calisma OUAS hastalarinda GAU’nun
polisomnografik solunum parametreleri ile iliskisinin arastirlmasi amaciyla
gerceklestirilmistir.

Gere¢ ve Yontem: 2014-2016 yillani arasinda uyku ve bozukluklari
birimimize basvuran ve polisomnografik olarak OUAS tanisi almig 274 eriskin
hastanin kayitlari retrospektif olarak incelendi. GAU subjektif olarak EUO
ile degerlendirildi; OUAS hastalari GAU’su olan (EUO toplam skor >10) ve
olmayan (EUO toplam skor <10) olarak iki gruba ayrildi. Daha sonra klinik ve
polisomnografik veriler calisma gruplari arasinda karsilastirildi.

Bulgular: GAU olan ve olmayan iki grup arasinda yas, cinsiyet ve ortalama
apne sureleri acisindan anlamli fark bulunmaz iken (p>0,05), GAU'lu
grupta beden kitle indeksi (BKI), apne-hipopne indeksi (AHI), ortalama O,
desatlirasyonu daha yliksek, minimum O, satiirasyonu ise daha diisiik olarak
saptanmistir (p<0,05). EUO toplam skoru ile yas ve ortalama apne siiresi
anlamli bir korelasyon g&stermez iken EUO toplam skoru ile BKi, AHI, ortalama
0, desatiirasyonu, saatlik desatirasyon siire ylizdesi ve desatiirasyon derinligi
arasinda zayif diizeyde, pozitif yénde; minimum O, satiirasyonu ile oldukga
zayIf diizeyde ve negatif ydnde anlamli bir korelasyon saptanmustir.

Sonug: OUAS'ta gozlenen GAU standart polisomnografik solunum
parametreleri ve bilesik solunum indeksleri ile zayif diizeyde iliskili olup
intermittan hipoksinin neden oldugu diger enflamasyon ve oksidatif stres
gostergeleri ile degerlendirilmesi gerektigini diislinmekteyiz.

Anahtar Kelimeler: Giindiiz asir uykululuk, Epworth uykululuk olcegi,
obstruktif uyku apne sendromu

Abstract

Objective: Excessive daytime sleepiness (EDS), a symptom of obstructive
sleep apnea syndrome (OSAS), is an important cause of morbidity. It is
frequently evaluated using the Epworth sleepiness scale (ESS) in clinical
practice. This study was conducted to investigate the relationship between
EDS and polysomnographic respiratory parameters in OSAS patients.
Materials and Methods: The records of 274 adult patients who applied
to our sleep and disorders unit between 2014 and 2016 and were
polysomnographically diagnosed with OSAS were retrospectively reviewed.
EDS was evaluated subjectively with ESS; OSAS patients were divided into
two groups: those with EDS (ESS total score >10) and those without (ESS
total score <10). Clinical and polysomnographic data were then compared
between the study groups.

Results: While there was no significant difference in terms of age, gender,
and mean apnea durations (p>0.05) between the two groups with and
without EDS, body mass index (BMI), apnea-hypopnea index (AHI), mean O,
desaturation was higher and minimum O, saturation was lower (p<0.05) in
the group with EDS. While there was no significant correlation between the
ESS total score and age and mean apnea duration, there was a weak positive
correlation between the ESS total score and BMI, AHI, mean O, desaturation,
hourly desaturation duration percentage, and desaturation depth; a very weak
and negative significant correlation was found with minimum O, saturation.
Conclusion: EDS observed in OSAS is weakly related to standard
polysomnographic respiratory parameters and composite respiratory indices,
and it should be evaluated with other indicators of inflammation and oxidative
stress caused by intermittent hypoxia.

Keywords: Excessive daytime sleepiness, Epworth sleepiness scale, obstructive
sleep apnea syndrome
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Giris

Gindiz asin uykululuk (GAU) obstriktif uyku apne sendromu
(OUAS) tanisi alan hastalarda sik gozlenen ancak hastaliga 6zgu
olmayan belirtilerden biridir." Mesleki ve akademik performansta
disus, sosyal iliskilerde etkilenme, is ve trafik kazasi riskinde artis
seklinde ciddi morbiditelere yol agmasi nedeniyle uygun tedavi
yontemi ile ele alinmasi gerekir.?

OUAS’ta gozlenen GAU icin ileri suriilen nedensel faktorler
arasinda anormal solunum olaylarinin neden oldugu intermittan
desatiirasyonlara sekonder gelisen nokturnal hipoksi, arousallarin
yol actigi uyku fragmantasyonu ve uyku yapisinda bozulma yer
almaktadir.2 Ancak OUAS hastalarinda solunum ve/veya uyku
yapisina iliskin farkli polisomnografik degiskenlerle, 6zellikle de
OUAS siddetini belirlemekte kullanilan apne-hipopne indeksi
(AHI) ile GAU’nun iliskisine dair gerceklestirilmis arastirmalarin
sonuclar celigkili olup altta yatan mekanizmalar hala
aydinlatilabilmis degildir.>#* Bununla birlikte bazi calismalarda
anormal solunum olayr 6ncesi temel cizgiye gore, anormal
solunum olayi sirasinda egri altinda kalan alanin 6l¢llmesi ile
elde edilen hipoksik ytikl, daha iyi yansitan total uyku siiresine
gore anormal solunum olay1 (obstruktif apne ve hipopne)
surelerinin yuizdesi [apne-hipopne siiresi yuzdesi (%AHS)]
gibi bazi bilesik parametrelerin GAU ile iliskisi gosterilmistir.>®
OUAS'ta sik olarak goriilen hipertansiyon, diabetes mellitus,
kardiyovaskiler ve respiratuvar hastalik gibi bircok komorbid
hastaligin hipoksik ylke katki saglayabilecegi bilinmektedir.
GAU ile iliskisi yeni kullanilan bilesik parametreler ile gosterilen
hipoksik yukiin sebebi olarak OUAS’In, komorbid hastaligi
olmayan olgularda GAU'ya olan etkisinin bagimsiz bir sekilde ele
alinmasi ihtiyaci mevcuttur.

Bu calismanin amaci eriskin, komorbid hastaligi olmayan
OUAS hastalarinda Epworth uykululuk &lcegi (EUO) ile dliilen
GAU’'nun farkh polisomnografik solunum degiskenleriyle
iliskisini degerlendirmek ve nokturnal hipoksiyi yansitabilecegini
distindiglimiz ve gelistirdigimiz yeni/farkli bilesik solunum
indeksleriyle iliskisini ele almaktir.

Gerec¢ ve Yontemler

Bu calisma Ocak 2014 ve Subat 2016 tarihleri arasinda
Dokuz Eyliil Universitesi, Tip Fakiiltesi, Néroloji Anabilim Dal,
uyku ve bozukluklari poliklinigine horlama, uykuda nefes
durmasi yakinmalari ile basvurmus ve ©n degerlendirmede
OUAS on tanisi dusunilerek polisomnografi (PSG) tetkiki
yapilmis hastalara ait tim gece polisomnografik kayitlarin
retrospektif olarak incelenmesi ile gerceklestirilmistir. Calisma
éncesi gerekli izinler ve Dokuz Eyliil Universitesi, Tip Fakiiltesi,
Klinik Arastirma Etik Kurulu Komitesi tarafindan etik kurul onayi
(karar no: 2013/22-07, tarih: 13.06.2013) alindiktan sonra,
Helsinki Bildirgesi‘'ne uygun olarak hastalar calismaya dabhil
edilmistir. PSG kayitlari icin Embla®S4000 ve Embla®N7000
cihazlan kullanilmistir. PSG kaydinda toplam uyku suresi dort
saatin altinda olanlar ve periyodik bacak hareketleri indeksi
15’in Ustlinde olanlar calisma disi birakilmistir. Calismaya PSG
incelemesi sonrasinda OUAS tanisi alan 18-90 yas arasinda

toplam 274 hasta dahil edilmistir. TUm PSG kayitlari Amerikan
Uyku Tibbi Akademisi’'nin (American Academy of Sleep Medicine-
AASM) 2012 kriterlerine’ gore manuel olarak skorlanmistir.
Oronazal hava akim amplitidinin en az 10 sn sire ile %90
veya daha fazla dismesi apne olarak tanimlanmistir. Apne
olayr ile es zamanli torakoabdominal solunum hareketleri
incelenerek obstriiktif, santral veya mikst olarak apne olaylari
siniflandinlmistir. Oronazal hava akimi amplitiidiinde %30-90
dizeyinde kayip ile birlikte en az %3 oksijen desatiirasyonu veya
eszamanli arousal varligi hipopne olarak tanimlanmistir. AHI >5
olmasi durumunda OUAS tanisi konulmus olup hastalik siddeti
agisindan olgular hafif (5< AHI <15), orta (15< AHi <30) ve agir
(AHI >30) olarak siniflandirnimistir. Polisomnografik kayitlardan
olgularin AHI, ortalama AHS (sn), ortalama O, desatiirasyonu
(%) ve minimum O, satiirasyonu (%) elde edilmistir. Onceki
calismalardan yola ¢ikarak hipoksik ytiki ve tim gece uykusunda
anormal solunum olayi ile iligkili desatlirasyonda gecen sireyi
daha iyi yansitabilecegini dusindugimduz iki yeni bilesik
parametre hesaplanarak analizlere dahil edilmistir:

AHI x Ortalama apne ve hipopne siiresi (sn)
X

100
3600 (sn)

Saatteki apne - hipopne sire ylzdesi =

Saatteki ortalama hipoksik yiik
= AHI x Ortalama apne ve hipopne siiresi (sn) x Ortalama O, desatiirasyonu (%)

Tibbi kayitlar sorgulanarak ciddi norolojik hastaligi, santral
hipersomni bozuklugu, ileri derecede solunum ve kardiyovaskuiler
hastaligi, duygu durum bozuklugu, kontrol altina alinamamig
hipotiroidi, diabetes mellitus gibi endokrin bozuklugu, alkol ve
ilag kotlye kullanimi, kafa travmasi 6ykisi olanlar ve vardiyali
calisanlar calismaya dahil edilmemislerdir. Olgularin yas, cinsiyet,
beden kitle indeksi (BKI) ve EUO verilerine hasta dosyalarindan
ulagilmis olup, tim olgularda GAU degerlendirmesi icin
Tirkiye'de gecerlilik ve glivenilirlik calismasi 2008 yilinda lzci
ve ark.? tarafindan gerceklestiriimis olan EUO Tiirkce versiyonu
kullanilmistir. EUO toplam skorunun >10 olmasi anlamli GAU
olarak degerlendirilmistir.

istatistiksel Analiz

istatistiksel analizler SPSS versiyon 15 yazilimi kullanilarak
yapilmistir. Kategorik verilerin karsilastirilmasinda ki-kare
testi kullanmistir. Degiskenlerin normal dagilima uygunlugu
gorsel (histogram) ve analitik yontemlerle (Shapiro-Wilk
testleri) incelenmistir. Normal dagilim gosteren ikili grup
karsilastirmasinda Student’s t-testi, normal dagilim gdstermeyen
gruplarda Mann-Whitney U testi uygulanmugtir. Yanisira normal
dagilim gostermeyen coklu gruplarin analizinde Kruskal-Wallis
testi uygulanmustir. Sonuclar normal dagihm gosteren veriler
icin ortalama + standart sapma degeri, non-parametrik (normal
dagihm gostermeyen) veriler icin ortanca * ceyrekler arasi
aralik degeri kullanilarak gésterilmisti. EUO skorlari ile yas,
BKI, AHI, ortalama AHS, ortalama O, desatiirasyonu, minimum
O, satlrasyonu ve ek bilesik solunum parametreleri arasindaki
iliskinin analizinde Spearman korelasyon analizi kullanmistir.
istatistiksel anlamlilik p<0,05 olarak tanimlanmistir.
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Bulgular

Bu cahsmaya %21,9’'u (n=60) kadin ve %78,1'i (n=214)
erkek olmak lizere PSG ile tani konulmus toplam 274 OUAS
hastasi dahil edildi. Olgularin %24,5 (n=67) hafif, %26,3'l
(n=72) orta, %49,2'si (n=135) agir OUAS’a sahipti. Olgularin
%40,9'unda (n=112) EUO >10 iken, %59,1'inde (n=162) EUO
<10 olarak saptandi. Hafif, orta ve agir OUAS gruplarinda GAU
(EUO >10) varhgr sirasiyla %37,3, %31,9 ve %47,4 olarak
gerceklesmistir. Ayrica, EUO toplam skoru ortalama degerleri
hastalik siddeti arttikca daha yliksek saptanmis olmakla birlikte
OUAS hasta gruplan arasinda istatistiksel olarak anlamli farklilik
gostermemistir (hafif OUAS grubunda 8,9+4,9; orta OUAS
grubunda 9,2+4,8; agir OUAS grubunda 10,6+5,8; p=0,5).

GAU’su olan ve olmayan iki grubun karsilastirmasinda gruplar
arasinda yas (p=0,37) ve cinsiyet (p=0,88) ozellikleri anlamh
farklilik géstermezken, BKi ortalamasi GAU’su olan grupta anlamli
dizeyde yiiksekti (p=0,001). GAU'lu olgularin %22,3’linde hafif,
%20,5'inde orta ve %57,1'inde agir OUAS mevcut iken, GAU'su
olmayan olgularda ise bu oranlar sirasiyla %25,9, %30,2 ve
%43,8 idi. iki grupta hastalik siddetine gore olgularin dagilimi
istatiksel olarak farklihk gostermedi (p>0,05). Bununla birlikte
alt grup analizinde agir OUAS olgularinin orani GAU’su olan
grupta anlamli diizeyde daha yiksekti (p<0,05) (Tablo 1).
Polisomnografik veriler incelendiginde iki grupta ortalama AHS
istatiksel olarak farkhlk gostermedi (p>0,05). Ek olarak GAU’su
olan grupta AHi degeri (26,1'e h"' (14,7-48,8) karsi 38,4 h’
(19,1-69,2), p=0,013), ortalama O, desatirasyonu [%5,6'ya
(4,6-7) karsi %6,9 (4,8-9,3), p=0,001] daha yuksek, minimum
O, satlrasyonu ise [%82'ye (76-86) karsi %78 (69,2-85),
p=0,007] daha dusuk olarak saptandi. Bilesik parametrelerden
saatteki %AHS [%19,7'ye (11,6-37,6) karsi %28,6 (12,1-50,8),

p=0,023] ve saatteki ortalama hipoksik ylk [3776'ya sn %
(1998-8850) karst 7079 sn % (2207-16752), p=0,006] GAU’su
olan grupta anlaml diizeyde yiiksek bulundu (Tablo 1).

Ayrica mevcut klinik ve polisomnografik veriler kadin ve erkek
olgular arasinda degerlendirildi. Her iki grupta EUO skoru ortanca
degerleri (8’e karsi 9, p=0,607) ile GAU’su olan olgu sayisi
yuzdesi (%41,7'ye karsi %40,7, p=0,888) arasinda anlamli fark
saptanmadi. OUAS’a bagli intermittan hipoksi ile iliskilendirilen
AHi [23,7'ye h'' (12,3-43,7) kargi 30,5 h'' (17,5-62), p=0,042],
ortalama AHS [23,8'e sn (20,5-28,9) kargi 27,1 sn (22,3-32,3),
p=0,000], saatteki %AHS [%14,7'ye (8,2-28,9) karsi %24,7
(12,5-46,6), p=0,002], saatteki ortalama hipoksik yik [3182'ye
sn % (1633-6798) karsi 5319 sn % (2174-13450), p=0,008]
ile iligkili verilerin ortanca degerleri erkek poptilasyonda anlaml
dizeyde daha yuksekti. Ayrica hafif OUAS’lI olgu sayisi kadin
populasyonda anlaml diizeyde daha fazlaydi (%36,7’e karsi
%21, p<0,05) (Tablo 2). Bununla birlikte Tablo 2’de cinsiyete
gore anlamli farkliik gosteren polisomnografik verilerin GAU’lu
ve GAU'suz erkek ve kadin popiilasyon icin ¢coklu grup analizi
yapilmistir (Tablo 3). GAU’suz kadin olgular icinde hafif OUAS
tanill olgu sayisinin diger gruplara gore daha fazla (%42,8)
oldugu gorilmustir. AHi, ortalama apne siresi, saatteki %AHS
ve saatteki ortalama hipoksik yiik ile iliskili degerlerin GAU’suz
kadin olgularda GAU’lu ve/veya GAU’suz erkek olgulara gore
anlamli diizeyde dustik oldugu gorulmusttr (Tablo 3).

Tim hastalarin EUO skorlari ile klinik ve polisomnografik
verilerinin korelasyon analizi yapilmistir. EUO toplam skoru ile
BKIi, AHi, ortalama O, desatiirasyonu, saatteki %AHS ve saatteki
ortalama hipoksik yiik arasinda zayif diizeyde, pozitif yonde,
minimum O, satiirasyonu ile arasinda ise zayf dizeyde ve
negatif yonde anlamli bir korelasyon saptandi (Tablo 4).

Tablo 1. Olgularin demografik ve polisomnografik &zellikleri

EUO <10 EUO >10

(n=162) (n=112) p
Cinsiyet, kadin, n (%) 35(22) 25 (22) 0,888
Yas, yil, ortalama (SS) 51,6 (11,9) 50,3 (11,9) 0,371
BKi, kg/m?, ortanca (CAA) 28,5 (26-33) 30 (28-35) 0,001
OUAS siddeti 0,078
Hafif OUAS, n (%) 42 (25,9) 25 (22,3) >0,05
Orta OUAS, n (%) 49 (30,2) 23 (20,5) >0,05
Agir OUAS, n (%) 71 (43,8) 64 (57,1) <0,05
AHI, h?, ortanca (CAA) 26,1 (14,7-48,8) 38,4 (19,1-69,2) 0,013
Ortalama apne-hipopne siiresi, sn, ortanca (CAA) 26,5 (22,2-31,7) 26,6 (21,6-30,9) 0,567
Ortalama O, desatiirasyonu, %, ortanca (CAA) 5,6 (4,6-7) 6,9 (4,8-9,3) 0,001
Minimum SpO,, %, ortanca (CAA) 82 (76-86) 78 (69,2-85) 0,007
Saatteki apne-hipopne siire ylizdesi, %, ortanca (CAA) 19,7 (11,6-37,6) 28,6 (12,1-50,8) 0,023
Saatteki ortalama hipoksik yiik, sn %, ortanca (CAA) 3776 (1998-8850) 7079 (2207-16752) 0,006
EUO skoru, ortanca (CAA) 6,0 (4-8) 15 (12-18) 0,000

olcegi

kullanilmistir

SS: Standart sapma, CAA: Ceyrekler arasi aralik, BKi: Beden kitle indeksi, OUAS: Obstriiktif uyku apne sendromu, AHi: Apne-hipopne indeksi, EUO: Epworth uykululuk

Kategorik verilerin analizinde ki-kare testi kullanilmistir. Parametrik verilerin analizinde Student’s t-testi, non-parametrik verilerin analizinde Mann-Whitney U test
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Tartisma

OUAS'ta bellek, dikkat ve konsantrasyon gibi norokognitif
fonksiyonlarda etkilenme ile iliskili bulunan GAU akademik
ve sosyal fonksiyonellikte bozulma, is ve trafik kazasi riskinde
artisa yol acan onemli bir morbidite faktorudir. Calismamizda
olgularimizin %40,9’unda GAU saptanmis; GAU’su olan ve
olmayan iki grup arasinda hastalik siddetine gore olgularin
dagilimi farklilik gostermemistir. Bununla orantili olarak EUO
toplam skoru ortalama degerleri hafif, orta ve agir OUAS gruplari
arasinda farklihk gostermemistir. Ancak alt grup analizinde
GAU'su olan grupta agir OUAS tanili olgu sayisi anlamli diizeyde
yuksek bulunmustur. Benzer sonuglar diger calismalarda da
ortaya konmus olmakla beraber bu konuda gerceklestirilmis
calismalarin  bulgular tutarhhk sergilememektedir.*¢%'2 Bu
durumun calismalardaki hasta gruplarindan kaynaklanan,
belirlenmesi ve degerlendirilmesi zor olan (6rnegin hastalk
baslangicindan bu yana gecen siire) cesitli kisisel, kalitimsal
faktorler ve cevresel degiskenlerden kaynaklanmis olabilecegini
distinmekteyiz.

OUAS'ta glindiiz uykululugun altta yatan mekanizmasi hala
aciklik kazanmamis olup, mekanizmalardan birinin tekrarlayan
anormal solunum olaylari ile iligkili arousallarin neden oldugu
uyku fragmantasyonu ve uyku mimarisindeki degisiklikler oldugu
ileri stirilmektedir. Bu yonde gerceklestirilen bazi calismalarda
arousal indeksi ve uyku yapisina dair polisomnografik parametreler
glindliz uykululugu ile iliskili bulunmustur.”'3'* GAU’dan
sorumlu bir diger mekanizmanin OUAS’tan kaynaklanan aralikli
hipoksi oldugu dustinilmektedir.*'" Ancak hipoksiyi yansittigi
dustinilen solunum parametrelerinin [AHI, oksijen desatiirasyon
indeksi (ODI), ortalama apne siiresi, ortalama O, desaturasyonu,

minimum O, satlrasyon dederi, sO, <%85 uyku yiizdesi]
GAU ile iliskisini degerlendiren calismalarin sonuglari tutarliik
gostermemektedir.#'5?" Calismamizda GAU’su olan grupta AHi
ve ortalama O, desatlrasyonunun anlaml duizeyde yuksek,
minimum O, satlrasyonunun ise anlamli dizeyde daha dusik
oldugu gorilmustir. GAU ile anlamli iliskisi gosterilen hipoksi
iliskili bu parametrelerden AHI ve ortalama O, desatiirasyonu
ile EUO skoru arasinda pozitif yonde zayif, minimum O,
satlirasyonu ile EUO skoru arasinda ise negatif yonde zayif
bir korelasyon saptanmistir. Literatiirde ortalama AHS ile EUO
skoru arasinda anlamli bir iliskinin oldugunu saptayan calismalar
mevcut olmakla birlikte*'5; ortalama AHS ile EUO skoru arasinda
zayif bir korelasyonun varoldugunu gosteren calismalar da
mevcuttur.’® Akbal ve ark.’nin’’ calismasinda EUO skorunun
AHI ile pozitif yonde zayif, ODI ile pozitif yonde orta dereceli,
minimum O, satiirasyonu dederi ile ise negatif yonde oldukca
zayif korelasyonu gosterilmistir. Ozcan ve ark.’min'® 2012'de
yaptigi bir calismaya gore ise AHI ve EUO skoru arasinda anlamli
korelasyon bulunmamistir. Bununla birlikte baska bir calismada'®
ise EUO ile AHI ve ODI arasinda pozitif yénde giiclii bir
korelasyon saptanmis olup, OUAS'In subjektif semptomlarinin
ODi ile iligkili olabilecegi ileri sirilmustir. Apne ve/veya hipopne
seklindeki anormal solunum olaylarinin kayit gecesindeki saatlik
indeksi olarak hesaplanan AHI, hastalik tanisi ve siddetinin
belirlenmesi icin yaygin olarak kullanilan polisomnografik dl¢iim
degeri olmakla birlikte hipoksiyi tam olarak temsil eden bir
indeks degildir.>?%2' Anormal solunum olayinin apne olarak
tanimlanmasi icin kabul edilen tani kriterleri arasinda siire ve
solunum amplitidiindeki diisme miktari mevcut olup, belirlenen
kriterlerde oksijen desatiirasyonunun eslik etmesi zorunlulugu
bulunmamaktadir.” Bu tanim zemininde, ayni indeks degerine

Tablo 2. Olgularin cinsiyete gore demografik ve polisomnografik verilerinin karsilastiriimasi

Cinsiyet

Kadin Erkek

(n=60) (n=214) P
Yas, yil, ortalama (SS) 56,4 (10,8) 49,6 (11,8) 0,000
BKi, kg/m?, ortanca (CAA) 29 (27-35,8) 29 (27-33) 0,342
OUAS siddeti 0,045
Hafif OUAS, n (%) 22 (36,7) 45 (21) <0,05
Orta OUAS, n (%) 13 (21,7) 59 (27,6) >0,05
Agir OUAS, n (%) 25 (41,7) 110 (51,4) >0,05
AHi, h7, ortanca (CAA) 23,7 (12,3-43,7) 30,5(17,5-62) 0,042
Ortalama apne-hipopne siiresi, sn, ortanca (CAA) 23,8 (20,5-28,9) 27,1 (22,3-32,3) 0,000
Ortalama O, desatiirasyonu, %, ortanca (CAA) 5,9 (5-7,1) 6,1 (4,7-8,5) 0,781
Minimum SpO,, %, ortanca (CAA) 79,5 (75-83) 82 (72,8-86) 0,135
Saatteki apne-hipopne siire ylizdesi, %, ortanca (CAA) 14,7 (8,2-28,9) 24,7 (12,5-46,6) 0,002
Saatteki ortalama hipoksik yiik, sn %, ortanca (CAA) 3182 (1633-6798) 5391 (2174-13450) 0,008
EUO skoru, ortanca (CAA) 8 (5-13) 9 (6-14) 0,607
EUO skoru >10 olan birey sayisi, n (%) 25 (41,7) 87 (40,7) 0,888

olcegi

kullanilmistir

SS: Standart sapma, CAA: Ceyrekler arasi aralik, BKi: Beden kitle indeksi, OUAS: Obstriiktif uyku apne sendromu, AHI: Apne-hipopne indeksi, EUO: Epworth uykululuk

Kategorik verilerin analizinde ki-kare testi kullanilmistir. Parametrik verilerin analizinde Student’s t-testi, non-parametrik verilerin analizinde Mann-Whitney U test
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sahip olgular, farkl desatlirasyon duzeylerine sahip olabilecegi
gibi, farkl indeks degerlerine sahip olgularin benzer diizeylerde
desatiirasyon ortaya koyabilmesi miimkindiir. ikinci olarak, AHi
degerinin saatlik anormal solunum olay! sayisini yansitmanin
otesinde bir temsiliyeti mevcut olmayip ayni AHi degerine
sahip bireylerin farkli apne/hipopne siirelerine sahip olmasi s6z
konusu olabilmektedir. Ayrica, ayni siire ve derinlikte anormal
solunum olay! sergilense dahi desatiirasyon yanitinin gelisme
ve dlizelme hizi bireyler arasinda farklihk gostermekte olup, bu
durum desatiirasyon yukiinde farkhlik ortaya koyabilmektedir.

Calismamizda GAU’lu grubun onemli bir kismini (%57,1) agir
OUAS’li olgularin olusturmasi, GAU’lu grupta AHi‘nin anlamli
diizeyde yiiksek saptanmasina ragmen, AHI ile EUO &lcegi
toplam skoru arasinda zayif diizeyde pozitif bir korelasyonun
olmasi, GAU’dan sorumlu tutulan aralikh hipoksiyi yansitmada
daha once belirtilen nedenlerden dolayr AHi'nin tek basina
yeterli bir parametre olamayabilecegini akla getirmektedir.
Yine calismamizda benzer sekilde GAU’lu olgularda minimum
oksijen satiirasyonu anlaml dlzeyde dusik ve ortalama O,
desatilirasyonu ise anlamli diizeyde yiiksek saptanmis olup, bu

Tablo 3. GAU’su olan ve olmayan OUAS'li olgularin cinsiyete gore polisomnografik verilerinin karsilastiriimasi
o o Gruplar arasi
Degisken Grup n Ortanca deger | CAA P anlami farklilik
GAU’lu erkek (1) 18/87 (%20,7)
GAU’suz erkek (2) 27/127 (%21,3)
Hafif OUAS'li olgu sayisi n (%)
GAU’lu kadin (3) 7/25 (%28)
GAU’suz kadin (4) 15/35 (%42,8)
GAU’lu erkek (1) 87 39,5 19,2-68,5
, GAU’suz erkek (2) 127 27,8 16,7-55 4<1 (p=0,003)
AHI (h) - 0,005 | 4<2 (p=0,064)
GAU'lu kadin (3) 25 34,3 14,7-71,9 4<3 (p=0,072)
GAU’suz kadin (4) 35 17,1 11,5-37,2
GAU’lu erkek (1) 87 26,9 22-31,3
. L / 4<2 (p=0,002)
. GAU’suz erkek (2 127 27,4 23,3-32,3
Ortalama apne-hipopne siiresi ) 0,002 | 4<1 (9=0,053)
(sn) GAU'lu kadin (3) 25 24,2 20,9-29,6
GAU’suz kadin (4) 35 23,4 20-28,1
GAU'lu erkek (1) 87 32,6 12,2-54,4
Saatteki apne-hipopne siire GAU'suz erkek (2) 127 22 12,5-43 4<1 (p=0,000)
tizdesi (%) GAU'lu kadin (3 25 24,2 11,4-45,7 0,001 1 4<2 (p=0,009
y! u kadin (3) , 19, 4<3 (p=0,070)
GAU'suz kadin (4) 35 13,8 7,8-22,9
GAU’lu erkek (1) 87 7838 2452-17509
Saatteki ortalama hipoksik yik | GAU'suz erkek (2) 127 4463 2164-11795 4<1 (p=0,000)
(sn %) - 0,001 | 4<2 (p=0,021)
GAU’lu kadin (3) 25 6714 1996-13412 4<3 (p=0,077)
GAU’suz kadin (4) 35 2443 1389-4750
GAU: Gunduz agirt uykululuk, CAA: Ceyrekler arasi aralik, OUAS: Obstriiktif uyku apne sendromu, AHi: Apne-hipopne indeksi
non-parametrik verilerin analizinde Kruskal-Wallis testi kullanilmistir

Tablo 4. Demografik ve polisomnografik veriler ile EUO toplam skoru arasindaki korelasyon analizi

. . Ortalama Ortalama O Saatteki Saatteki
BKI Yas (yil) AHI apne siiresi desatiirasyonu Minimum | apne- ortalama
(kg/m?) (h") (.fn) (%) 4 SpO, (%) hipopne sure | hipoksik
° yiizdesi (%) | yiik (sn %)
) Spearmanr | 0,206 |-0,097 0,164 0,036 0,227 -0,182 0,177 0,205
E‘:Sﬂ?"'am p 0,001 |0,109 0,007 0,552 0,000 0,002 0,003 0,001
n 274 274 274 274 274 274 274 274

BKI: Beden kitle indeksi, AHI: Apne-hipopne indeksi, EUO: Epworth uykululuk dlcegi
Spearman korelasyon analizi kullaniimistir
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parametreler ile EUO toplam skoru arasinda zayif diizeyde bir
korelasyon izlenmistir. AHI’de oldugu gibi uyku kayitlarindan
rutin olarak elde edilen ve hipoksi ile iliskili olan ortalama
AHS, ortalama O, desatirasyonu ve minimum O, satlirasyonu
degerlerinin her biri tek baslarina hipoksiyi kismi olarak temsil
eden polisomnografik degerlerdir. Dolayisiyla gece siresince
gelismis olan hipoksinin derinligini ve toplam siiresini yansitacak
olan bilesik indekslerin hesaplanarak EUO ile iliskisinin ele
alinmasinin daha uygun olacagini varsayarak calismamizda iki ek
deger hesaplanmustir. AHI degeri ile birlikte ortalama AHS'yi ve
ortalama O, desatiirasyonu dikkate alan, hipoksiyi yansitmada
duyarlihginin daha fazla olabilecegini distindigumiz bu iki
bilesik deger GAU’lu olgularda belirgin yiliksek saptanmustir.
Bununla birlikte bu iki bilesik deger ile EUO skorlari arasinda
yine zayif dizeyde pozitif yonde bir korelasyon saptanmustir.
Tim bu sonuglar birlikte ele alindiginda zayif diizeyde de olsa
GAU’nun nedeni olarak OUAS’a bagli aralikli hipoksi varsayimini
desteklemektedir. Hayvan calismalarinda da anormal solunum
olaylarn sirasinda ortaya cikan aralikli oksijen desattirasyonunun
oksidatif stres araciligi ile uyku-uyaniklikla iliskili bolgeler dahil
bircok beyin alaninda modifikasyona ve noéronal hasara yol
acarak GAU'ya yol actigi gosterilmistir.22-24

Calismamizda ayrica cinsiyete gore klinik ve polisomnografik
veriler karsilastinimistir. Calismamizda GAU’su olmayan kadin
olgular icinde hafif OUAS’lI hasta sayisi anlamli dizeyde ytiksek
saptanmistir. Yanisira erkek olgularda OUAS’a bagh nokturnal
hipoksi ile iliskilendirilen AHi, ortalama AHS, saatteki %AHS
ve saatteki ortalama hipoksik yik degerleri kadinlara goére
anlamli diizeyde yiksek bulunmustur. Bu durum su ana kadar
elde ettigimiz sonuglar 1si§inda degerlendirildiginde calisma
grubumuzda yer alan erkek popiilasyonda ortalama EUO
skorlarinin ve GAU’lu olgu sayisinin daha fazla olabilecegini
akla getirmektedir. Buna ragmen her iki cinsiyette ortalama
EUO skorlari ve GAU’su olan olgu sayisi farklilik gdstermemistir.
Bununla birlikte GAU’suz kadin olgularin buytk bir kismini
hafif OUAS'I olgular olusturmus ve GAU’suz kadin olgularda
diger gruplara gore nokturnal hipoksi ile iliskili bahsedilen
parametreler (AHi, ortalama AHS, saatteki %AHS ve saatteki
ortalama hipoksik yiik degerleri) belirgin disiik saptanmistir. Bu
sonuglar birlikte degerlendirildiginde erkeklerde OUAS’a bagh
nokturnal hipoksinin daha fazla oldugunu ancak erkeklerde
nokturnal hipoksinin agirlik derecesinin GAU ile iliskisinin
olmadigini gostermektedir. Kadinlarda ise nokturnal hipoksinin
GAU ile belirgin bir dogrusal iligki icinde oldugu gértilmektedir.
Bu durum etkin pozitif havayolu basinci (PAP) tedavilerinin
ozellikle GAU’su olan OUAS tanili kadin poptlasyonda GAU
semptomu Uzerinde daha belirgin etki gosterecedi fikrini akla
getirmektedir. Bununla birlikte literatiirde erkeklerle benzer
GAU tarif eden kadinlarda EUO >10 olma olasiiginin daha az
olabilecedi belirtiimesine ragmen? yapilan calismalarda diistik
AHi degerlerinde (5-20 h') hasta alt gruplarinda horlama, GAU,
tanikli apne gibi karakteristik OUAS semptomlarinin cinsiyetlere
gore buyik farkliklar gosterebilecegi bildirilmistir.26

Cinsiyete gére OUAS'In EUO (izerindeki etkisi ele alindiginda
calismamizdaki OUAS tanili kadin hasta sayisinin az olusu
calismamizin zayif yoni olarak sayilabilir. Ek olarak, her hasta

Ozelinde hasta beyani ve laboratuvar tetkikleri Uzerinden
komorbid hastaliklarin varligi belirlendiginden bilinmeyen/
tani konmamis komorbid hastaliklarin calismamiz (izerine
olan etkisi bilinememektedir. Calismamizda OUAS’a bagh
intermittan hipoksiyi degerlendirecek yeni ve daha sensitif
oldugunu dusiindigiimiiz parametrelerin kullanilmasi, hasta
popilasyonumuzun genis olmasi calismamizin gui¢li yonleri
arasinda sayilabilir.

Sonug

Sonug olarak OUAS hastalarinda glindiiz artmis uykululugunun
konvansiyonel polisomnografik solunum parametreleri ve
bilesik solunum indeksleri ile zayif da olsa anlamli bir iliskisi
mevcuttur. OUAS’ta GAU'nun nedenine yonelik ileri strilen
mekanizmalardan birinin anormal solunum olaylarinin yol
actigr oksidatif hasar ve enflamasyon oldugu g6z oninde
tutuldugunda, oksidatif hasar ve enflamasyon biyobelirtecleriyle
GAU’nun iligkisini direkt olarak degerlendirecek yeni ¢calismalara
ihtiyac vardir. Artmis giindiz uykululugun polisomnografik
solunum parametreleri ve bilesik solunum indeksleri ile zayif
iliskisine ragmen nokturnal hipoksi ile iligkili bu parametrelerin
OUAS tanili kadin popiilasyonunda GAU ile iliskisi daha belirgin
goriinmektedir. Bu nedenle &zellikle EUO >10 olan OUAS tanili
kadin poptlasyonunda PAP tedavilerinin GAU Uzerinde daha
etkili olabilecegi 6ngérilmektedir.
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Abstract

Obijective: Work performed outside of standard working hours is considered
shift work. Shift work is beneficial to organizations, but individuals working
in these organizations are at risk of various health problems, especially sleep
disorders. The aim of the study was to evaluate the relationship between
sleep, quality of life, and nutritional status of shift and non-shift workers.
Materials and Methods: One hundred twenty-four male personnel between
the age 18-65 years were included in the study. The Pittsburgh sleep quality
index and short form-36 quality of life assessment scale were used to assess
the participants. In addition, demographic characteristics, 3-day food
consumption records, and anthropometric measurements were also recorded
and an evaluation was made with these data.

Results: Smoking rate was higher in the shift working group (64.6%,
p=0.002) while the education level was higher (p=0.001) in non-shift
workers. There was no difference between the groups regarding sleep quality
(p>0.05). Energy, carbohydrate, and protein consumption was higher in the
shift working group (p<0.001). Non-shift workers consumed more saturated,
monounsaturated, and polyunsaturated fatty acids and fat (p<0.001). There
was no difference between the cholesterol consumption between the groups
but fiber consumption was higher for shift workers (p<0.05).

Conclusion: No difference was found between the groups in terms of sleep
and quality of life and anthropometric measurements. It was determined
that the shift workers consumed more energy, carbohydrates, and some
micronutrients.

Keywords: Nutrition, circadian rhythm, sleep, shift work, quality of life

0z

Amag: Standart calisma saatleri diginda yapilan calismalar vardiyali calisma
olarak kabul edilmektedir. Vardiyall calisma kuruluglara cesitli faydalar
saglamakta ancak bu kuruluslarda calisan bireyler basta uyku bozukluklari
olmak uzere cesitli saglk sorunlari agisindan risk altinda kalmaktadirlar. Bu
calismanin temel amacy; vardiyali ve vardiyasiz ¢alisan personelin uyku, yasam
kalitesi ve beslenme durumu arasindaki iligskinin degerlendirilmesidir.

Gereg ve Yontem: Arastirma 18-65 yas arasi 124 erkek personel (izerinde
gerceklestirilmistir. Katilimcilara Pittsburgh uyku kalitesi indeksi ve SF-36
yasam kalitesi degerlendirme o6lcedi uygulanmistir. Ayrica katiimcilarin
demografik o6zellikleri, ti¢ glnlik besin tiiketim kayitlari ve antropometrik
oOlctimleri de alinmis ve bu veriler kullanilarak bir degerlendirme yapilmustir.
Bulgular: Vardiyali calisan grupta sigara icme orani (%64,6) daha yiiksek
bulunurken (p=0,002), vardiyasiz calisan grupta egitim diizeyi daha yiiksek
bulunmustur (p=0,001). Uyku durumunda gruplar arasinda fark tespit
edilememistir (p>0,05). Enerji, karbonhidrat ve protein tiiketim miktari
vardiyali calisan grupta daha yiiksek bulunmustur (p<0,001). Vardiyasiz
calisanlar daha yiiksek oranda doymus, tekli ve coklu doymamis yag asitleri
ve yag tliketimine sahiptirler (p<0,001). Gruplar arasinda kolesterol tiiketim
miktari agisindan fark tespit edilememistir ancak vardiyali calisanlarda posa
tiiketim miktarinin daha ytiksek oldugu saptanmustir (p<0,05).

Sonug: Gruplar arasinda uyku ve yasam kalitesi ile antropometrik ol¢timler
acisindan fark bulunamamigstir. Vardiyali calisanlarin daha fazla enerijj,
karbonhidrat ve bazi mikro besin 6gelerini tiikettigi saptanmustir.

Anahtar Kelimeler: Beslenme, sirkadiyen ritim, uyku, vardiyali personel,
yasam kalitesi

Introduction

Shift work -any work done outside daylight working hours- is a
system developed by organizations to reduce operating costs,
increase productivity, and provide a high level of service.'
Despite providing various benefits to organizations, their

workers are at risk of several health problems, particularly
sleep disorders.? According to the international classification
of sleep disorders: diagnosis and coding manual, circadian
rhythm sleep disorders are related to the timing of sleep during
a 24-hour period.> Shift work sleep disorders are important
factors that can weaken the immune system in shift workers.*
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In addition, shift workers face health problems such as obesity,
metabolic syndrome, dyslipidemia, and coronary heart disease
from developing stress and inflammation.>¢ It is thought that
the cause of these illnesses might be due to dysregulation
in the autonomic nervous system, inflammatory responses,
and lipid and glucose metabolism resulting from shift work.
Furthermore, studies have shown that shift workers are also
highly prone to health problems related to obesity, metabolic
syndrome, and dyslipidemia.”

Shift work schedules affect health by two different mechanisms:
changes in lifestyle and pathophysiological events.
Pathophysiological effects manifest as impaired circadian rhythm
and increased oxidative stress whereas changes in lifestyle include
inadequate physical activity, irregular food intake, incomplete
meals, consumption of foods with high energy content,
increased smoking, and alcohol consumption.?® Affected
individuals with changes in sleep patterns and wakefulness,
hunger, and eating cycle during the shift period, are at risk of
nutritional problems.’® Studies have shown that shift workers
have higher energy and carbohydrate consumption compared
with non-shift workers.’ 2 Furthermore, studies show that shift
workers are at a higher risk of obesity compared with non-
shift workers.’™'> For this reason, this study was performed to
compare the sleep and life quality and nutritional status of shift
to non-shift workers.

Materials and Methods

Participants

This cross-sectional study consisted of males who worked as
administrative staff or security guards at a public university
between January, 2021 and March, 2021. An informed voluntary
consent form was signed by all participants. Only individuals
that met the inclusion criteria were recruited. A total of 143
workers were enrolled, and five of them (four shift and one
non-shift worker) met the exclusion criteria, and 14 (five shifts
and nine non-shift workers) refused to participate. Security
guards (n=62) constituted the shift working group (16:00-
08:00), while administrative personnel (n=62) working during
working hours (08:00-17:00) constituted the non-shift working
group. The inclusion criteria were: males aged 18-65 years, no
chronic or psychological disorders, not using any medication
other than sleeping pills, not dieting, and not using nutritional
supplements.

Assessment of Nutritional Status

Three-day (2 working days and 1 day off work) food
consumption and frequency was recorded and used to evaluate
the nutritional status of the participants. The dietary form was
given to the participants, and they were instructed on how to
fill the form by the researcher. A week later, the participants
were interviewed and the forms collected and checked. The
obtained data were analyzed using the nutrition information
systems package programs (BeBIS-9). Daily energy and nutrient
coverage percentages were calculated using dietary reference
intakes (DRI) data.”® Consumption of energy and nutrients
below the recommended value (<67%) was classified as
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insufficient, and consumption above the recommended value
(>133%) was considered excessive.'”

Anthropometric Measurements

Anthropometric measurements of the participants were taken
by the researcher. Bodyweight (kg) and body fat percentage
(%) were measured with a TANITA BC 545 N branded portable
device with bioelectrical impedance analysis feature. In addition,
the height and waist and hip circumference were measured in
accordance with standard conditions.

Measuring Sleep Quality

The Pittsburgh sleep quality index (PSQI) was used to determine
sleep quality. This index consists of 24 questions, 19 of which
should be answered individually and five by a roommate
or partner if applicable. As a result, seven sub-scores (sleep
quality, sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbance, use of sleeping medication, and daytime
dysfunction) and a total score were calculated. The total score
ranged from 0 to 21: a value equal to or less than 5 indicates
good sleep quality, while a score above 5 indicates poor sleep
quality."®

Determination of Quality of Life

The short form (SF)-36 quality of life scale was used to evaluate
this parameter. This scale consists of 36 questions regarding
physical and mental health status. During the evaluation, eight
sub-dimension scores (physical functioning, role limitations due
to physical problems, social functioning, bodily pain, general
mental health, role limitations due to emotional problems,
vitality, and general health perceptions) were calculated
individually. The score of each subscale ranged between 0 and
100, with a score close to 100 an indication of good health.

Statistical Analysis

The collected data were analyzed with SPSS 25.0 software.
Normal distribution of quantitative variables was assessed
with the Kolmogorov-Smirnov test. Descriptive statistics for
quantitative variables are given as mean + standard deviation for
normally distributed variables, and median (25"-75% percentile)
for non-normally distributed variables. Linear relationship
between quantitative variables was tested by Spearman’s
correlation analysis. Descriptive statistics for categorical variables
are given as frequency and percentage. P<0.05 values were
considered statistically significant.

Ethics Approval and Informed Consent

This study was approved by the Scientific Research Ethics
Committee of Agn ibrahim Cecen University on 30.11.2020
(decision number: 158) and data collection permission was
obtained from the Rectorate of Agri ibrahim Cecen University,
Personnel Department, (approval number: 53108037-605.01).
All procedures performed in studies involving human participants
are in accordance with the ethical standards of the institutional
and national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical
standards.
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Results

Sample Characteristics

Data on the sociodemographic characteristics and
anthropometric measurements are given in Table 1. There
was no difference between the groups in terms of age, marital
status, and anthropometric measurements; however, education
level was lower and cigarette intake was higher for shift workers.
Sleep and Quality of Life

For sub-scores and the total PSQI score (excluding sleep
duration), there was no difference between shift and non-shift
workers (p>0.05). The median and 25"-75™ percentile scores for
sleep duration were 1.0 (0-1.0) and 0 (0-1.0), respectively and
sleep duration was higher for shift workers (p<0.001). 69.3% of
shift workers and 72.6% of non-shift workers had good sleep
quality (p>0.05). Data on the total and sub-dimension scores
of the PSQI are given in Table 2. For quality of life, it was found
that scores of both groups were generally high (p>0.05; Table
2). The relationship between the participants’ total PSQI score
and quality of life was also evaluated (Table 3).

Dietary Intake and Quality of Sleep

Data on daily energy and macro-micronutrient intake values
were evaluated (Table 4). Daily micronutrient needs of the

groups were evaluated according to DRI and the results are
shown in Table 5. In addition, the relationship between the
total PSQI score and nutritional status was also evaluated,
and no difference was found between the nutritional status of
workers with good or poor sleep quality (p>0.05). Although not
included in the tables, the participants’ consumption amounts
of food groups were also examined. It was found that shift

Table 1. Sociodemographic characteristics and anthropometric
measurements of day workers and shift workers
. Shift workers | Day workers | p
Variables (n=62) (n=62) 7
1Age 37.5 37.0 0.652
9 (34.0-40.5) (31.8-48.0) -0.450
p
XZ
0.061
2 0,
Partner (%) 93.5 80.6 3516
0.001"
3 1 0,
Education (%) 3.2 43.5 50 734
0.002
1 0,
Smoking (%) 64.6 33.9 11.774
0.002
0, ) [0)
Alcohol (%) %0 %]1.6 11.774
p
t
“BMI (kg/m?) 27.54+3.76 27.1614.41 0.604
0.519
*WC (cm) 97.851£9.14 99.374£12.02 0431
-0.791
“Body fat (%) 22.15+4.66 22.78+6.65 0.543
-0.610
BMI: Body mass index, WC: Waist circumference
" p<0.05
': Median (25.-75. Percentile)
2: Percentage of individuals with a regular partner
3: Percentage of individuals with university degrees
4 Mean = standard deviation

Table 2. Data on PSQI and SF-36 quality of life scores
Shift workers Day workers p
(n=62) (n=62) V4
PSQI total 0.102
score 4.0 (3.0-6.0) 4.0 (3.0-6.0) 1.634
. 0.698
Sleep quality | 1.0 (0-1.0) 1.0 (0-1.0) 0388
0.413
Sleep latency | 1.0 (0-1.25) 1.0 (0-2.0) 0.818
Sleep 0.001"
duration 1.0(0-1.0) 0(0-1.0) -3.998
Habitual sleep 0.052
efficiency 0(0-0) 0(0-0) -2.143
Sleep 0.072
disturbance 1.0 (1.0-1.0) 1.0 (1.0-1.0) 1.797
Use of
sleeping 0 (0-0) 0 (0-0) 0.307
.2 -1.020
medication
Daytime 0.075
dysfunction 0(0-1.0) 0(0-1.0) -1.779
SF-36 quality p
of life Z/t
Physical 0.835
functioning 90 (68.75-96.25) |90 (68.75-100) 720208
Role
limitations
due to 100 (75-100) 100 (100-100) 0.077
- Z=-1.771
physical
problems
. . 0.167
Bodily pain 84 (73.5-90) 90 (74-90) 721381
General
health 72.13+16.01 68.77+19.01 0.290
. t=1.063
perceptions
- 0.960
Vitality 68.15£17.16 67.98+18.39 £20.050
Social 0.296
functioning 75 (50-100) 87.5(62.5-100) 721046
Role
limitations 0.475
due to 100 (66.67-100) | 100 (91.67-100)
- 7=-0.714
emotional
problems
General 0.464
mental health | 46 (64-84) 72 (64-84) 7=-0.733
PSQI: Pittsburgh sleep quality index, SF-36: Short form-36
" p<0.05
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Table 3. Evaluation of the relationship between sleep and quality of life scores of participants

] -3 2 £

[] =

o )] Y [ ©

£ 3 2 g 2 35 2

.9 w [} — w o —

g s 3 S 5 s o £

£ =) c s = s S 3

&2 £ 8 s < g S5 £

B ET ~ T 2 2 Es T

g @8 5 g2 3 r: e 3 g

£ e s 8 § 8 g 2 g5 8
PsQl r|-0166 [-0.191 -0.368 -0.256 -0.262 [ -0.485 -0.236  |-0.221
p |0.065 0.056 *0.001 '0.004 0.003 | '<0.001 '0.008  ['0.013

PSQI: Pittsburgh sleep quality index, *: p<0.05

Table 4. Comparison of daily energy and macronutrient intake
values of shift and day

) Shift worker Day worker p
Variables (n=62) (n=62) Z/t
Energy (kcal)' 246104 sl s
9y (2094.96-2965.57) | (1776.74-2465.56) | Z=-4.228
Carbohydrates p<0.001"
(%)? 56.6316.91 47.95+9.81 t=5.694
N ] ) p=0.779
Proteins (%)' | 15 (14-16.25) 15(14-18) 7--0.281
N ] i p<0.001"
Fats (%) 27 (22-32) 35.5 (31-40) 7-.5 485
. p<0.001"
SFA (%) 12.13+3.60 14.60+3.86 =-3.683
p<0.001"
%)2 + k-
MUFA (%) 9.03£2.52 12.05+3.23 t=-5.804
. ] ) p<0.001"
PUFA (%) 4.36 (3.50-5.30) | 5.87(4.93-7.82) | _ .,

SFA: Saturated fatty acid, MUFA: Monounsaturated fatty acid,
PUFA: Polyunsaturated fatty acid

" p<0.001
"Median (25.-75. percentile)
?Mean + standard deviation

workers consumed more milk-yoghurt-cheese and bread-cereal
food groups. The milk-yoghurt-cheese group consumption
amount of shift workers was 217.5 g (132.25-361.5) and
non-shift working staff was 153.5 g (82.0-303.0; p=0.040);
the consumption amount of bread-cereal was 525.92+204.78
for shift workers and 314.34+173.69 nor non-shift workers
(p<0.001). No differences were detected between the groups
regarding the consumption of other food groups. Although
there was no difference between the groups, it was found that
both groups consumed high amounts of meat and chicken
(shift workers 94.56+47.86 g/day versus non-shift workers
88.89+52.139 g/day).

Discussion

This cross-sectional study evaluated the sleep and life quality
and nutritional status of shift and non-shift workers. The results
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showed no difference between the groups in terms of sleep and
quality of life, but there was variation in nutritional status.
Sleep is a complex process resulting from the coordinated
activity of many neural centers and brain networks.?’ Shift-
working individuals are required to become acclimatized to
different sleeping and waking times compared with daytime
workers, which results in changes in their circadian rhythm.*
Many studies have shown that the sleep quality of shift workers is
worse than non-shift workers.*?223 However, our study found no
variation between the sleep quality of the two groups, a reason
for which could be the due to the difference in sleep quality
measurement tools used. Studies have stated that some of the
questions in the PSQI (average time to sleep, time to wake up
in the morning, and time to sleep at night) are not suitable for
measuring the sleep quality of shift workers.?-?* While planning
the study, these problem about the questions were considered
by the researcher, and the PSQI inquiry period coincided with
the night shift of the personnel working with a monthly cycle.
Thus, the scale questions starting with “last month” coincided
with the period when individuals worked during the day and
slept at night, and this addressed the problem.

The World Health Organization defines quality of life as an
individual’s perception of their position in life in the context of
the culture and value systems in which they live and in relation
to their goals, expectations, standards, and concerns.? Data
on the quality of life indicated that the quality of life for both
groups was high with no statistical difference, although some
studies have reported lower quality of life for shift workers.®2¢
Our results on both sleep and quality of life are in disagreement
with those in the literature. It is thought that the main reason for
these discrepancies is that the researcher and the participants
work in the same institution. The scales also contain questions
about job performance. We observed that the participants were
nervous while answering these questions and were worried that
the answers could be conveyed to their superiors.

Adequate and high-quality sleep improves the quality of life
of individuals and directly affects their lives.?” For this reason,
the relationship between the participants’ total sleep score and
quality of life was also examined. Contrary to expectations, a
negative correlation was found between the total sleep score
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Table 5. Comparison of the percentages of shift and non-shift personnel meeting daily nutrient needs according to DRI
Variables Shift worker (n=62) Day worker (n=62) g )t
iber' - ) p=0.134
Fiber 70.75 (52.57-86.22) 61.53 (51.86-76.37) 7-.1.499
T i i p=0.576
Vitamin A 101.55 (80.13-132.61) 99.54 (77.50-120.43) 720560
. p=0.719
Vitamin C' 104.14 (59.47-147.03) 108.71 (56.84-152.38)
7=-0.360
itamin E! ) . p=0.153
Vitamin E 78.43 (58.53-93.13) 81.83 (64.20-99.35) 721429
Vitamin B1' 82.91 (67.29-97.08) 79.16 (67.29-91.87) 2??1'215382
Vitamin B2! 118.07 (99.80-141.34) 101.53 (82.88-129.42) p=0.004
7=-2.846
I p<0.001**
Folic acid 92.94+20.89 78.66x19.03 23.978
Vitamin B6? 89.62+29.51 85.84+26.19 p=0.452
t=0.755
T p=0.226
Vitamin B12' 167.71 (129.58-228.43) 180.62 (138.75-257.60) 71212
— *
Calcium’ 86.35 (74.54-112.86) 72.30 (57.97-89.79) p=0.001
7=-3.413
Iron? 140.92+41.23 131.76+36.03 p=0.190
t=1.317
- i i p=0.024*
Zinc 113.04 (103.90-134.61) 108.18 (87.13-128.52) 7-2254
Potassium? 57.84+15.70 53.29+15.80 p=0.110
t=1.608
— *
Magnesium’ 77.60 (65.41-90.66) 72.90 (59.13-85.17) p=0.042
7=-2.034
DRI: Dietary reference intakes
" p<0.05
" p<0.001
"Median (25.-75. percentile)
2Mean + standard deviation

and the quality of life scale subscale scores. This finding might
be due to the aforementioned conditions affecting the sleep
and quality of life scores.

Shift work schedules can cause changes in mealtimes,
promote negative eating habits, disrupt circadian rhythm.™ In
numerous studies including ours, the energy and carbohydrate
consumption of shift workers was found to be higher than
non-shift workers.”?® The main source of high energy and
carbohydrates is from snacks that are consumed at night after
dinner. However, higher energy and carbohydrate intake did
not result in higher body mass index values, which could be due
to the physical activity of shift workers and the change in daily
energy needs. Furthermore, the fiber and micronutrient intake
of shift workers, particularly vitamin B2, folic acid, calcium, zinc,
and magnesium were higher. Conversely, vitamin B12 and iron
consumption of shift workers and vitamin B12 consumption of
non-shift workers were high.

Study Limitations

Since the data collection period coincided with the time of the
coronavirus disease-2019 pandemic, fewer participants were
available. Also, we could not compare data between males and
females as there was insufficient number of female staff working
in shifts. In addition, administrative staff were included in the
study as a non-shift working group, since only three of the
security guards (supervisors) work during the day.

Conclusion

When the demographic data were examined, it was shown
that the smoking rate of shift workers was higher than non-
shift workers. No difference was found between sleep and
quality of life and anthropometric measurements between shift
and non-shift workers. Shift workers consume more energy,
carbohydrates, and some micronutrients. It is necessary to
perform shift work to prevent interruptions in services and
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production. The type of shift work schedule and the shift cycle
time are important factors for health. It can be suggested that
shift workers should be trained on nutrition, employers should
provide snacks to their employees in accordance with night
shifts, working conditions should be improved, and alternate
shift rotations should be implemented.
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Abstract

Objective: Breast cancer (BC) is the most frequent cancer among women.
Many BC patients suffer from sleep problems, which have a negative impact
on their quality of life (QoL). Our study aims to investigate sleep problems in
BC patients treated with active chemotherapy or in remission in comparison
with a healthy control group (HCG), given the importance of sleep disorders
and QoL.

Materials and Methods: A multicenter, cross-sectional study was
conducted. Four different surveys including sociodemographic characteristics
questionnaire, Pittsburgh sleep quality index (PSQI), hospital anxiety and
depression scale and The European Organisation for Research and Treatment
of Cancer core quality of life questionnaire (QLQ-C30) were used to collect
study parameters.

Results: Of 164 participants, the mean age was 42.0+11.7 years. Overall
PSQI median score for all participants was 6 points (range, 3-9 points). PSQI
median value was higher in cancer patients compared to the control group,
which were 6 points (range, 4-9 points), and 4 points (range, 3-7 points),
respectively (p=0.004). The mean depression score was 5 points (range, 3-8
points) in BC patients, and 4 points (range, 2-6 points) in HCGs, respectively
(p=0.025). Having BC diagnosis was an independent factor increasing the risk
of bad sleep quality in compared to healthy controls (odds ratio: 2.568, 95%
confidence interval: 1.169-5.645; p=0.019).

Conclusion: There was a close association between poor sleep quality,
depression and QoL scores in patients with BC. In patients with breast cancer,
appropriate management of associated comorbidities will aid a better quality
of life in these patients.

Keywords: Breast cancer, depression, quality of life, subjective sleep quality

Oz

Amag: Meme kanseri kadinlar arasinda en sik gorilen kanser olup, bircok
hasta hayat kalitesini de olumsuz yonde etkileyen uyku bozukluklarindan
yakinmaktadir. Bu calismada aktif kemoterapi alan ve remisyon da olan meme
kanserli hastalarin uyku problemlerini ve bunun yasam kalitesi lizerine olan
etkilerini saglikl popiilasyon ile karsilastirarak degerlendiriimesi amaclanmistir.
Gerec¢ ve Yontem: Calisma cok merkezli, kesitsel bir anket calismasi olarak
planlanmustir. Hastalara 4 farkli anket formu uygulanmistir: sosyodemografik
ozellikler anketi, Pittsburgh uyku kalitesi indeksi (PSQI), hastane anksiyete
ve depresyon dlcedi ve Kanserin Tedavisi ve Arastirmasi icin Avrupa Orgiitii
temel yasam kalitesi anketi (QLQ-C30).

Bulgular: Calismaya 164 katilimci dahil edildi. Ortalama yas 42,0+11,7 idi
ve ortanca PSQI skoru tim katilimcilar i¢in 6 (3-9) idi. Ortanca PSQI skoru,
kanser hastalarinda kontrol grubu ile karsilastinldiginda daha yuksek olarak
bulundu ve sirasiyla 6 (4-9) ve 4 (3-7) idi (p=0,004). Tim katiimcilar icin
ortanca depresyon skoru 5 (2-7) puan olarak bulundu. Ortanca depresyon
skoru, kanser hastalarinda ve saglikli kontrol grubunda sirasiyla 5 (3-8) ve 4
(2-6) olarak bulundu (p=0,025). Kanser tanisina sahip olmak, saglikli kisiler
ile karsilastirildiginda; koti uyku kalitesi icin bagimsiz bir risk faktori bulundu
(odds orani: 2,568, gliven araligi %95: 1,169-5,645, p=0,019).

Sonug: Meme kanserli hastalarda koti uyku kalitesi, depresyon ve hayat
kalitesi arasinda yakin bir iliski mevcuttur. Daha iyi bir yasam kalitesi saglamak,
depresyondan korunmak icin meme kanserleri hastalarin kemoterapi
stiresinde ya da remisyonda olmalarina bakilmaksizin uyku kalitelerinin cok iyi
degerlendirilmesi ve yakin takip edilmesi oldukca 6nemlidir.

Anahtar Kelimeler: Meme kanseri, depresyon, yasam kalitesi, subjektif uyku
kalitesi
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Introduction

The most frequent cancer among women, breast cancer (BC) is
still one of the most challenging cancers globally.! The prognosis is
good in the early stages if modern treatment approaches are used
effectively, however, it can be fatal, especially in advanced stages.
The 5-year recurrence-free survival for BC patients ranges between
65 and 80%, and the 10-year overall survival ranges between 55
and 96%.? The quality of life (QoL) should be considered when
treating all BC patients given their high survival rates.

Whether under treatment or in remission, the diagnosis of
cancer can cause a high level of psychological and mental
problems.? These include sleep disorders, which have a negative
correlation with well-being and general health.* Overall, the
frequency of sleep disturbance in cancer patients is very difficult
to determine, however, it is predicted to be between 24% and
95%.> Compared to other cancer patients, a higher rate of sleep
disturbance (67% to 90%) has been reported specifically in BC.
BC causes many different mental and psychological problems
such as depression and anxiety as well as sleep disorders.®® Sleep
disorders are known to be a risk factor for many psychological
problems. For example, a significant relationship between
depression and sleep disorders in the patient population with
BC was described previously.” In addition, sleep problems can
lead to many negative consequences such as low Qol, fatigue,
cognitive disorders, and dysfunctional relationships.® In patients
with BC, sleep disorders and depression are frequently observed
together and both affect the QoL of patients negatively.”

In daily oncological practice, in appropriate cases, neo-adjuvant
or/and adjuvant chemotherapy are used frequently for all
biological subgroups of early-stage or local advanced BCs. Some
evidence suggests that sleep problems worsen after the start of
chemotherapy. It has been shown that a notable percentage of
BC patients undergoing chemotherapy treatment complain of
sleep problems, especially on the first nights after chemotherapy
treatment.'"'2 Moreover, these issues may persist up to 10 years
after treatment, even if the patient is in remission.® Hence, it is
crucial to draw attention to this issue because of the intimate
relationship between sleep disorders and QolL, which is one of
the primary goals of cancer treatment, especially for patients
with BC who have a high cure rate.

Our study aims to investigate the sleep quality of BC patients
treated with active chemotherapy or in remission in comparison
with a healthy control group (HCG). We believe that this
is the first study to evaluate the relationship between sleep
disturbances, depression, anxiety, and QoL in BC compared
with an HCG.

Materials and Methods

Study Population

A multicenter, cross-sectional study was designed in three
different hospitals in Turkey between February and September
2022. This study population consisted of stage 1-3 BC patients
who received active neo-adjuvant or adjuvant chemotherapy or
BC patients over 18 years of age in remission who were referred
to these centers. Women diagnosed with histopathologically
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confirmed stage 1-3 BC are considered eligible. Patients were
included if received at least one cycle of chemotherapy and this
group was defined as the active chemotherapy group. The study
also included patients with BC in remission who had completed
surgery, radiotherapy, and/or chemotherapy and this group was
defined as the BC in remission group. The patients in remission
followed by hormonal therapies were considered eligible.
Exclusion criteria included patients with stage 4 BC, brain
metastases, a history of mental disorders, a medical history of
taking sleeping pills regularly, and male BC patients. The control
group consisted of people without a diagnosis of cancer and
any known psychiatric or chronic disease.

The Study Instruments

Data were collected through four different surveys. The first
questionnaire form was designed to learn about baseline
demographic characteristics and disease-related information
about the patients and HCGs. This form was applied as a face-
to-face interview, and patients’ medical files were also used.
The second questionnaire was the Pittsburgh sleep quality index
(PSQI). The PSQI was developed in 1989 and is a dependable
and valid form for the evaluation of overall sleep quality. Turkish
version of PSQI is also validated and reliable for the Turkish
population.’* It has been used to evaluate sleep disturbances
in the last one-month period. There are 19 self-assessment
questions assessing 7 sleep parameters, including relative sleep
quality, sleep latency, sleep duration, usual sleep efficiency, sleep
disruption, sleep medication use, and diurnal dysfunction. Each
component is scored on a 0-3 scale, with a total score ranging
from O to 21. Lower scores denote a healthier sleep quality. A
total score of 5 or greater is indicative of bad sleep quality, and
they were defined as “bad sleepers”. Others were defined as
“good sleepers”.'?

The third form was the hospital anxiety and depression scale
(HADS) which was designed 30 years ago.”> A validated and
reliable Turkish version of the HADS form was used.'® It is an easy,
practical, self-reported questionnaire, that assesses both anxiety
and depression. The questionnaire consists of seven questions
for anxiety and seven questions for depression. For both scales,
each question is scored from O to 3 and a total score of 0-7 is
considered normal, 8-10 borderline, and 11-21 abnormal.

The fourth form, The European Organisation for Research and
Treatment of Cancer (EORTC) core QoL questionnaire (QLQ-
C30) scale was performed to evaluate the cancer patients’
psychological, physical, and social functions.'” It has been
extensively used to determine cancer patients’ QoL. This test
included a total of 30 questions and included a global health
status scale, a functional scale, and a symptom scale. For most
items, subjects respond on a four-point scale from “not at all”
to “very much”. Most components use a “past week” recall
period. A total score consists of a value between 0-100, for
all scales. Thus, for a functional scale, a high score indicates a
healthy/high level of functioning, for global health status/QoL a
high score indicates a high QoL, but for a symptom scale/item,
a high score indicates a high level of problems. Guzelant et al.’®
validated this form for the Turkish population.
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Statistical Analysis

When appropriate, descriptive analyses are demonstrated using
mean = standard deviation, median (minimum-maximum
interquartile range), or number (%). Kolmogorov-Smirnov test
was used to define the normal distribution of variables. For
analyzing non-normal and normal data, the Mann-Whitney U
test and independent t-test were used respectively. To compare
the independent categorical variables chi-square or Fisher’s
Exact test was used. A binary logistic regression model was
created to detect independent factors for predicting poor sleep
quality. Statistical Package for the Social Sciences (SPSS), Version
25.0 was used for all statistical tests. A two-sided p-value less
than 0.05 was considered statistically significant.

Ethical Consideration

This research was planned and conducted following Good
Clinical Practice and the Declaration of Helsinki and was
approved by the University of Health Sciences, Van Training
and Research Hospital Ethics Committee (decision number:
2022/03-05, date: 09.02.2022). Written consent was obtained
from all the participants in the study.

Results

The study sample consisted of 164 participants including
55 patients who were treated with active chemotherapy, 54
patients who were in remission, and 55 participants who were
in HCG. The mean age was 42.0+11.7 years for all participants.
The mean age of the cancer group was higher than that of the
HCGs and was 47.0+9.4 and 32.0+9.3 years, retrospectively
(p<0.001). The marriage rate and the median number of
children were also higher in the cancer-diagnosed patient group
(p<0.001). The proportion of participants who graduated from
university was higher in the control group when compared
with the cancer group and was 60.0% and 17.4%, respectively
(p<0.001). About half of all participants were housewives and
their monthly income was worse. The distribution of stage
1,2 and 3 patients among patients diagnosed with cancer
was 18.7%, 47.7%, and 33.6%, respectively. The baseline
demographic characteristics are given in detail in Table 1.

The median score of total PSQlI was 6 (3-9) points for
all participants. The median value of PSQI was statistically
significantly higher in cancer patients when compared with
HCG, and it was 6 (4-9) points and 4 (3-7) points, retrospectively
(p=0.004). Subgroups of sleep quality were also evaluated.
The median sleep latency, habitual sleep efficiency, and sleep
disturbance scores were also obtained to be significantly higher
in cancer patients. The median anxiety score as assessed by the
HADS was 6 (3-9) points for all participants. When evaluated
according to anxiety scores, they were similar for both groups
(p=0.135). The median depression score was 5 (2-7) points.
It was found that 5 (3-8) points and 4 (2-6) points for the
cancer patients and HCGs, retrospectively (p=0.025). QLQ-
C30 scale was used to evaluate cancer patients’ QoL. For all
participants, the median functional scale, global health status,
and symptom scale scores were 74 (60-84), 58 (50-75), and 25
(15-41) points, retrospectively. Whereas the median functional
score and global health status score were numerically lower

in the cancer patients’ group, the median symptom scale
score was higher in cancer patients. However, there was no
statistically significant difference between the groups when
assessed according to the QoL subscales. In addition, within the
symptom scale, pain scores that could affect the daily life of the
cancer patients were also evaluated. No statistically significant
difference was observed between the groups in terms of pain.
A comparison of sleep, anxiety, and QoL scales was presented
in detail in Table 2.

As mentioned above, a total PSQI score of 5 or greater is
indicative of bad sleep quality. The participants were divided
into 2 groups bad sleepers and good sleepers. All baseline
sociodemographic characteristics were similar in both groups
except smoking. While in the bad sleepers’ group, the rates
of currently smoking and former-smoking participants were
18.4% and 16.1%; in the good sleepers’ groups, it was 10.4%
and 5.2%, respectively (p=0.017). The majority of participants
with bad sleep quality were diagnosed with cancer. In the bad
sleepers’ group, the rates of cancer diagnosed and control
patients were 74.7% and 25.3%, respectively (p=0.017).

We also compared HDAS anxiety scores and status, HDAS
depression scores and status, and QLQ-C30 scores for poor
sleepers and good sleepers. The median HDAS anxiety score
was 6 (3-8) points and 7 (3-9) points for the good and bad
sleepers’ groups, retrospectively (p=0.135). The median HDAS
depression score was 4 (2-6) points and 6 (4-8) points for the
good and bad sleepers’ groups, retrospectively (p=0.001). In
addition, median functional scale and global health status scale
points were statistically significantly lower in the poor sleepers’
group, whereas the symptom scale score was higher in the
bad sleepers’ group (p=<0.001 for functional and symptom
scales, p=0.003 for global health status score). A comparison
of anxiety, depression, and QoL scales for the bad sleepers’ and
good sleepers’ groups is demonstrated in detail in Table 3.

In order to identify independent factors predicting bad sleep
quality, a binary logistic regression model was constructed;
being diagnosed with cancer was an independent factor that
increased the risk of poor sleep quality compared to the HCG
[odds ratio (OR): 2.568, 95% confidence interval (Cl): 1.169-
5.645, p=0.019]. Moreover, smoking also was found to be
an independent factor (OR: 5.109, 95% Cl: 1.747-14.938,
p=0.003). Thus, it was observed that cancer diagnosis and
active smoking are important predictive factors for bad sleep
quality.

The patients with cancer included in the study were divided into
2 groups patients receiving active chemotherapy and patients
in remission. There were 55 and 54 patients in the active
chemotherapy group and in the remission group, respectively.
In the active chemotherapy group, 35 patients (63.6%) were
considered poor sleepers, while 30 patients (55.6%) were poor
sleepers in the remission group (p=0.390). Patients who are
both in remission and receiving active chemotherapy; when
compared in terms of sleep quality according to disease stage,
there was no statistically significant difference between the
groups (p=0.70). Additionally, there was no significant difference
in the group receiving active chemotherapy compared to the
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Table 1. Demographic characteristics of cancer patients and control group
Total (n=164) Cancer (n=109) Control (n=55) p
Age (mean * SD) 42+£11.7 4719.4 32+9.3 <0.001
Marital status
Married 118 (72.0) 91 (83.5) 27 (49.1)
Single 38 (23.2) 11 .(10.1) 27 (49.1) <0.001
Other 8 (4.9) 7 (6.4) 1(1.8)
Having children
No 50 (30.5) 18 (16.5) 32(58.2)
Yes 114 (69.5) 91 (83.5) 23 (41.8) <0.001
Number of children, median, IQR 2 (2-3) 3(2-3) 2(1-2) <0.001
Educational level
Illiterate 16 (9.8) 15 (13.8) 1(1.8)
Primary school 45 (27.4) 43 (39.4) 2 (3.6)
Middle school 15(9.1) 11 (10.1) 4(7.3)
High school 30 (18.3) 18 (16.5) 12 (21.8) <0.001
University 52(31.7) 19 (17.4) 33 (60.0)
Academic degree
6 (3.7) 3(2.8) 3(5.5)
Employment
Housewife 82 (50.0) 76 (69.7) 6(10.9)
Official 38 (23.2) 7 (6.4) 31 (56.4)
Employee 21(12.8) 9(8.3) 12(21.8) <0.001
Retired 5(3.0) 5 (4.6) 0 (0)
Other 18 (11.0) 12.(11.0) 6 (10.9)
Monthly income
0-3.000 & 68 (41.5) 66 (60.6) 2(3.6)
3.000-5.000 & 28 (17.1) 22 (20.2) 6 (10.9)
3.000-10.000 & 26 (15.9) 13 (11.9) 13 (23.6) <0.001
>10.000 £
42 (25.6) 8 (7.3) 34 (61.8)
Smoking status
Currently smoking 24 (14.6) 9(8.3) 15(27.3)
Never 122 (74.4) 84 (77.1) 38 (69.1) 0.001
Former smoking 18 (11.0) 16 (14.7) 2(3.6)
Alcohol status
Yes 20(12.2) 15(13.8) 5(9.1)
No 143 (87.2) 94 (86.2) 49 (89.1) 0.263
Former alcohol 1(0.6) 0(0) 101.8)
SD: Standard deviation, IQR: Interquartile range

patients in remission in terms of smoking history, depression
status, and EORTC scores. Table 4 shows the poor sleep quality
and factors affecting it by comparing active chemotherapy and
remission groups.

Discussion

This study was designed to assess the sleep quality of BC
patients compared to the HCG. The median value of PSQI was
statistically significantly higher in cancer patients compared to
the control group. A close relationship has been shown between
poor sleep quality, depression, and QoL in patients with BC
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compared to healthy controls. To have a better life quality
and stay away from depression; the sleep quality of the BC
patient should be closely evaluated even if they receive active
chemotherapy or are in remission.

The mean age of the cancer group was 47.0£9.4 years. Some
sociodemographic findings, including mean age, marriage rate,
and median number of children, were statistically higher in
the BC group than in the HCG. It is known that the diagnosis
of BC in women increases after the age of 40 years and the
average age of the patients in our study is compatible with the
literature.?® We think that these differences in demographic
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Table 2. Comparison of sleep, anxiety and quality of life scales of cancer patients and control group

Total Cancer patients Control group

(n=164) group (n=109) (n=55) p
Total PSQI score, median (IQR) 6 (3-9) 6 (4-9) 4 (3-7) 0.004
Subjective sleep quality 1(1-2) 1(0-2) 1(-1) 0.933
Sleep latency 1(1-2) 2(1-2) 1(0-2) 0.001
Sleep duration 0 (0-1) 0 (0-1) 0 (0-1) 0.139
Habitual sleep efficiency 0 (0-1) 0 (0-1) 0 (0-1) 0.025
Sleep disturbances 1(1-2) 2(1-2) 1(1-1) 0.002
Use of sleeping medication 0 (0-0) 0 (0-0) 0 (0-0) 0.512
Daytime dysfunction 1 (0-1) 1(0-1) 1(0-1) 0.907
HDAS anxiety score, median (IQR) 6 (3-9) 7 (3-9) 5(2-8) 0.135
HDAS anxiety status
Normal 101 (61.6) 62 (56.9) 39 (70.9)
Borderline 32(19.5) 23 (21.1) 9 (16.4) 0.196
Abnormal (anxiety) 31 (18.9) 24 (22.0) 7(12.7)
HDAS depression score, median (IQR) 5(2-7) 5(3-8) 4 (2-6) 0.025
HDAS depression status
Normal 124 (75.6) 79 (72.5) 45 (81.8)
Borderline 29 (17.7) 20 (18.3) 9(16.4) 0.178
Abnormal (depression) 11 (6.7) 10 (9.2) 1(1.8)
QLQ-C30 functional scale score 74 (60-84) 74 (56-84) 77 (67-85) 0.126
QLQ-C30 global health status score 58 (50-75) 57 (50-68) 66 (33-78) 0.317
QLQ-C30 symptom scale score 25 (15-41) 28 (15-46) 23 (12-38) 0.257

PSQI: Pittsburgh sleep quality index, IQR: Interquartile range, HDAS: Hospital anxiety and depression scale, QLQ-C30: Quality of life questionnaire

characteristics are due to some potential biases in the selection
of the HCG in the different centers included in the study.
However, we think that it did not affect the results of our study,
since no relationship could be shown between poor sleep
quality and these demographic situations without smoking.

In our current trial, the median value of PSQI was 6 (4-9)
points and 4 (3-7) points, retrospectively, and it was statistically
significantly higher in cancer patients compared to the HCG
(p=0.004). Moreover, this significance was also shown in
some sleep quality subgroups such as sleep latency, habitual
sleep efficiency, and sleep disturbance. In a study, conducted
by Fortner et al.,®> the mean PSQI was 6.8 (+4.0) points for
BC patients. Shorofi et al.,* was also planned a study about
sleep quality and depression among BC patients undergoing
chemotherapy. In this study mean PSQI was found 6.48 (+2.62).
Moreover, a single-arm cross-sectional study was also planned
to evaluate sleep disorders in non-metastatic BC patients with
ninety-two participants. Despite the fact that the mean PSQI
score was not presented in this study, bad sleep quality was
detected in 53 (60%) BC patients.?' In our current study, PSQI
scores in patients diagnosed with BC were found to be similar
to the literature data. As far as our knowledge, this is the first
comparative study with an HCG in which the median sleep
quality score of BC patients was statistically significantly higher
than the HCG. So, it is very important to be aware of sleep
problems during the treatment and follow-up of BC patients.

Table 3. Comparison of anxiety, depression and QoL scales for the

bad sleepers’ and good sleepers’ groups

Good
sleepers Bad sleepers p
(n=77) (n=87)
HDAS anxiety score,
median (IQR) 6 (3-8) 7 (3-9) 0.135
HDAS anxiety status
Normal 51 (66.2) 50 (57.5)
Borderline 15 (19.5) 17 (19.5) 0.342
Abnormal (anxiety) 11 (14.3) 20 (23.0)
HDAS depression score,
median (IQR) 4(2-6) 6 (4-8) 0.001
HDAS depression status
Normal 65 (84.4) 59 (67.8)
Borderline 8(10.4) 21 (24.1) 0.042
Abnormal (depression) 4(5.2) 7 (8.0)
QLQ-C30 functional 78 (68-87) | 67 (52-81) <0.001
scale score
QLQ-C30 global health | ;¢ (50.63) |53 (41.66) |0.003
status score
QLQ-C30 symptom 17(11-33) | 33(22-47) | <0.001
scale score

Qol: Quality of life, HDAS: Hospital anxiety and depression scale,
IQR: Interquartile range, QLQ-C30: Quality of life questionnaire
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Table 4. Comparison of active chemotherapy and remission groups
in terms of poor sleep quality and the factors affecting it

Active
chemotherapy
group (n=55)

Remission
group (n=54) P

Smoking status

Never 43 (78.2) 41 (75.9)

Former smoking 8 (14.5) 8 (14.8) 0.928
Currently smoking 4(7.3) 5(9.3)

HDAS depression status

Normal 37 (67.3) 42 (77.8)

Borderline 11 (20.0) 9(16.7) 0.349
Abnormal (depression) | 7 (12.7) 3(5.6)

QLQ-C30 functional

76 (60-84) 67 (52-83) 0.183
scale score
QLQ-C30 global
health status score 58 (50-71) 52 (50-66) 0.286
QLQ-C30 symptom | 55 1 3g 29 (12-46) | 0.964
scale score
Sleep quality status
Good sleepers 20 (36.4) 24 (44.4) 0.390
Bad sleepers 35 (63.6) 30 (55.6) '

HDAS: Hospital anxiety and depression scale, QLQ-C30: Quality of life
questionnaire

Similar to the literature, participants were divided into 2 groups
poor sleepers and good sleepers according to PSQI scores.
The majority of participants with poor sleep quality were
diagnosed with cancer. In the bad sleepers’ group, the rates
of cancer diagnosed and control patients were 74.7% and
25.3%, respectively (p=0.017). From a different perspective,
there were 109 BC patients in the study, and 65 of them
(59.6%) had bad sleep quality. In various studies conducted on
patients with BC, 50.8%, 61%, and 65% of BC women were
classified as bad sleepers.>4'" In our study, it was shown that
more than half of the patients with BC had sleep disorders and
the rates were quite similar to the literature. In addition, sleep
problems were statistically significantly higher than in the HCG.
Furthermore, in our current study, in the bad sleepers’ group,
the rates of currently smoking and former-smoking participants
were 18.4% and 16.1%; in the good sleepers’ groups, it was
10.4% and 5.2%, respectively (p=0.017). Sleep disturbances
are seen more frequently among cigarette smokers than non-
smokers. Similar to what is well known in the literature, in our
study of our patient population with BC, it was shown that sleep
disorders were observed at a higher rate in smokers.??

We think that bad sleep quality both impairs the QoL and
may cause psychological problems such as depression. In our
current trial, in addition to sleep quality, we also evaluated the
depression, anxiety, and QoL status of BC patients. The median
HDAS anxiety scores are similar in both groups but the median
HDAS depression score was 4 (2-6) points and 6 (4-8) points for
the good and bad sleepers’ groups, retrospectively (p=0.001).
Hence, there was a statistically significant higher median
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depression score in the bad sleepers’ group compared to the
good sleepers’ group. Shorofi et al.,* was shown a positive
correlation between depression scores and sleep quality scores
among BC patients. A significant association between poor
sleep quality and depression has been shown in previous studies
in many cancer types and non-cancer conditions.?*?¢ The
general QoL status, which consists of 3 different components
functional status, global health status, and symptom status
was also evaluated. The median functional scale and global
health status scale points were statistically significantly lower
in the bad sleeper group, while the symptom scale score
was statistically significantly higher in the bad sleeper group
(p=<0.001 for functional and symptom scales, p=0.003 for
global health status score). In fact, as can be easily guessed, bad
sleep quality is related to impaired QoL in different conditions
and populations.?*° Thus, after the current study, it can be
concluded that the presence of poor sleep quality, impairs the
QoL with all its components and is closely related to depression
in women with BC.

A binary logistic regression model was performed to evaluate
the factors associated with bad sleep quality. Having a cancer
diagnosis and smoking were independent factors in increasing
the risk of bad sleep quality compared to the HCG. In our
study, both cancer diagnosis and smoking were shown to be
independent predictive factors for bad sleep quality and thus
depression and impaired QoL.

It was shown in different studies, that sleep disorders are
common and an important problem in cancer patients
undergoing chemotherapy.>'** Furthermore, some studies have
recommended to screen cancer patients for the potential sleep
disorders.** The cancer patients included in the study were divided
into 2 groups receiving active chemotherapy and remission
patients’ groups and we evaluated the sleep qualities, depression
status and QoL status separately. While 35 patients (63.6%) were
evaluated as bad sleepers in the active chemotherapy group;
in the remission group, 30 patients (55.6%) were bad sleepers
(p=0.390). Furthermore, there was no significant difference
in depression status and EORTC scores in the group receiving
active chemotherapy compared to patients in remission. Thus,
although it was demonstrated that cancer diagnosis increases the
risk for poor sleep quality and QoL; it has been shown that there
is no difference in the sleep quality and QoL between BC patients
receiving active chemotherapy or being in remission.

Study Limitations

This study has some limitations. One of them is the proportion
of patients with low sociocultural status is high, especially in
the BC patient group, and the findings are based on self-report
measures that may not reflect the actual sleep quality depression
and QoL status of the participant. Second, participants were
surveyed only once due to the cross-sectional design. Third,
certain sociodemographic findings such as median age,
marriage rate, and median number of children were statistically
higher in the women with BC group than in the HCG. We
think that these differences in demographic characteristics
are due to some potential biases in the selection of the HCG
in the different centers included in the study. This potential
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bias may have influenced the results, particularly as smoking is
thought to be an independent predictive factor for poor sleep
quality. Conversely, our study consisted of 165 participants. The
relatively high number of patients, the multicenter design, and
the fact that it is the first known study with a control group in
BC could be counted as strengths of our study.

Conclusion

In conclusion, our current study was designed to assess
sleep quality, depression, anxiety, and QoL in BC patients in
comparison with an HCG, taking into account the importance
of sleep disorders and QoL. Having BC has been shown to be
an independent factor in increasing the risk of bad sleep quality.
Moreover, there was a close relationship between bad sleep
quality, depression, and QoL in patients with BC compared to
the HCG. In order to have a better QoL and avoid depression,
a BC patient’s sleep quality should be closely assessed, even if
they are on active chemotherapy or in remission.
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Oz

Amag: Bu calismada primer insomni ve norodejeneratif hastaliklarda
ketiapinin uyku (zerine etkilerinin polisomnografi verileri ile retrospektif
degerlendirilmesi amaclanmigtir.

Gereg ve Yontem: 1 Ocak 2010-1 Haziran 2023 tarihleri arasinda hastanemiz
noroloji anabilim dali uyku polikliniginde takip edilen, polisomnografi tetkiki
yapilmis 49 hastanin kayitlari retrospektif incelendi. Calismaya 18-65 yas
arasinda primer insomni ve nérodejeneratif hastalik tanisi alan hastalar dahil
edildi.

Bulgular: Yirmi alti kadin, 23 erkek toplam 49 hastanin ortalama yasi 56,67
idi. Ketiapin dozu ortalamasi 59,37 idi. Uyku latansi, evre 1 (N1) sresi,
evre 2 (N2) siresi, ortalama ve minimum SO, ve apne-hipopne indeksi
benzerdi. Toplam uyku siresi, evre 3 (N3) siiresi ve hizli goz hareketi/rapid
eye movement (REM) uyku siireleri nérodejeneratif hastalarda daha fazlaydi.
Ketiapin kullanan primer insomnili olgularda non-REM 3 siiresi daha kisaydi.
Ketiapin kullananlarda uyku siiresi ve REM sliresi ndrodejeneratif grupta, uyku
latansi ise primer insomnide daha uzundu. Ketiapin kullanan hastalardan
primer insomnide N2 uyku ytizdesi daha yiiksek, N3 uyku yiizdesi ise daha
dustik iken norodejeneratif hastalarda uyku ylizdelerinde fark yoktu.

Sonug: Ketiapin, bir atipik antipsikotik ajandir. Uyku latansini kisaltir, REM
uyku yiizdesini ve uyaniklik siresini azaltir. Toplam uyku siresini, uyku
etkinligini, N2 uykusunu ise artinr. Bu calismada ketiapin kullanan primer
insomni olgularinda N3 siiresi daha kisa ve uyku ylizdesi daha dustik, N2 uyku
yiizdesi ise daha uzundu. insomni tedavisinde herhangi bir antipsikotik ilacin
plasebo kontrolli calismasi yoktur.

Anahtar Kelimeler: Ketiapin, primer insomni, ndérodejeneratif hastaliklar,
polisomnografi

Abstract

Objective: The study retrospectively evaluated the effects of quetiapine
on sleep in primary insomnia and neurodegenerative diseases using
polysomnographic data.

Materials and Methods: Between January 1, 2010, and June 1, 2023,
the records of 49 patients who were followed up in the sleep outpatient
clinic of the neurology department of our hospital and who underwent
polysomnography examination were retrospectively reviewed. Patients aged
between 18 and 65 years with primary insomnia and neurodegenerative
diseases were included in the study.

Results: The mean age of 49 patients (26 females and 23 males) were 56.67
years. The mean quetiapine dose was 59.37. Sleep latency, stage 1 (N1)
duration, stage 2 (N2) duration, mean and minimum SO, and apnea-hypopnea
index were similar. Total sleep duration, stage 3 (N3) duration and rapid eye
movement (REM) sleep duration were higher in neurodegenerative patients.
N3 duration was shorter in patients with primary insomnia on quetiapine.
Sleep duration and REM duration were longer in the neurodegenerative
group and sleep latency was longer in primary insomnia in quetiapine users.
Among quetiapine users, the N2 sleep percentage was higher and the non-
REM 3 sleep percentage was lower in primary insomnia, whereas there was no
difference in sleep percentages in neurodegenerative patients.

Conclusion: Quetiapine is an atypical antipsychotic agent. It shortens
sleep latency and decreases the percentage of REM sleep and wake time.
It increases total sleep time, sleep efficiency, and N2 sleep. In this study, in
primary insomnia patients using quetiapine, N3 sleep duration was shorter
and sleep percentage was lower, whereas N2 sleep percentage was longer.
There has been no placebo-controlled study of any antipsychotic drug for
treating insomnia.

Keywords: Quetiapine, primary insomnia, neurodegenerative diseases,
polysomnography
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Giris

Ketiapin bir benzodiazepin tirevi atipik antipsikotiktir.
Serotonin, dopamin, histamin ve adrenerjik reseptorleri
Uzerinde antagonizma etkisine sahiptir Dopamin ve
seratonin antagonizmasi ile antipsikotik etkinlik gelisirken
diger reseptor antagonizmalari ile yan etki profili olusur (tip-
1 histaminik reseptoér (H1); somnolans, adrenerjik alfa 1;
ortostatik hipotansiyon). Sizofreni, bipolar bozukluk ve major
depresif bozuklukta kullanimi icin 1997 yilinda Amerikan
Gida ve llag Dairesi/U.S. Food and Drug Administration onay
almistir. Ayrica ajitasyon, agresyon, deliryum, genel anksiyete
bozuklugu, obsesif kompulsif bozukluk, posttravmatik stres
bozuklugu ve norodejeneratif hastaliklarda gorilen psikoz
tablolarinda yardimci tedavi olarak kullanilir.'* Bu hastaliklarda
tedavi 25-800 mg arasinda degiskenlik gosterir ve titrasyon ile
baslanmasi onerilir. Son yillarda, insomni tedavisi icin 25-100
mg dozunda recete edilme oranlarn tim dinyada oldugu
gibi llkemizde de artmistir.” insomni icin kiiciik capli, distik
hasta sayisi ile yapilmis calismalarda etkinligi zayif bir sekilde
belgelendirilmistir. Dozdan bagimsiz kardiyovaskiiler, endokrin
& metabolik, gastrointestinal, azalmis hemoglobin diizeyi ve
norolojik yan etkiler (ajitasyon, bas donmesi, uyusukluk, bas
agrisi ve yorgunluk) gorilebilir. Ayrica antikolinerjik aktivitede
artis, hipertrigliseridemi ve iliskili pankreatit,® ekstrapiramidal
tardif tablolar, agranilositoza varabilen hematolojik patolojiler,®
yeni baslangich diabetes mellitus,'® hipotirodizm'' ve néroleptik
malign sendrom'? gibi nadir ancak ciddi yan etkiler de
bildirilmistir.

Ketiapinin uyku lizerine etkisi genellikle psikiyatrik bozukluklarda
sekonder sonlanim olarak degerlendirilmistir. Psikoz, bipolar
bozukluk veya depresyon gibi hastaliklarda gelisen uyku
patolojileri (zerine etkisine bakilmis, altta yatan primer
bozuklugun tedavisinden kaynakli olumlu etki ile eslik eden
uyku problemlerine etkisi arasinda ayrim yapmanin zor oldugu,
aksine tam tersi etkilerinde gorilebilecedi belirtilmistir.”® Yakin
gecmiste yapilan calismalarda uykusuzluk icin ketiapin kullanimi
dokiimantasyon eksikligi nedeniyle tavsiye edilmemistir.’* Bir
baska calismada ketiapin endikasyonu olan hastalarda bile
kullaniminin kar-zarar oranina bakildiginda dezavantajli oldugu
vurgulanmistir.’s

Bu calismanin amaci primer insomni tanili hastalarin
polisomnografi kayitlarini norodejeneratif hastaliklar ile
karsilastirarak ketiapinin uyku yapisi ve devamhhgi (zerine
etkisini ortaya koymaktir.

Gereg ve Yontemler

2010-2023 yillari arasinda néroloji polikliniginde degerlendirilerek
uyku bozukluklari 6n tanisi ile polisomnografi tetkiki yapilan 49
hastanin kayitlari retrospektif olarak degerlendirildi. Oykii,
fizik muayene, elektrokardiyogram ve rutin laboratuvar
incelemeleri (kreatinin, Ure, karaciger enzimleri, kan hucresi
sayimi ve elektrolitler) ve polisomnografi sonuclari kaydedildi.
Polisomnografi incelemesi 6-kanal elektroensefalografi ile
birlikte tim gece stiresince yapildi. Beyin elektriksel aktivitesinin
degerlendirilmesinin yani sira iki kanal elektrookilogram, cene,
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sag ve sol tibialis anterior, viicut pozisyonu, oro-nazal termal
sensor, nazal basing sensorli, torakal ve abdominal solunum
hareketleri, elektrokardiyografi, nabiz, solunum sesleri kaydi, O,
satlirasyonu ve senkron video kaydi yapildi.

Calismada kontrol grubu olarak noroloji pratiginde ketiapin
kullaniminin daha sik oldugu nérodejeneratif hastaliklari olan
olgular secildi. On sekiz yas Ustli; primer insomni grubu icin
polisomnografi tetkiki ile kesin tanili hastalar ve nérodejeneratif
hastalik kontrol grubu icin Parkinson hastaligi veya Parkinson
plus sendromlarindan multi sistem atrofi tanili hastalar calismaya
dahil edildi. Polisomnografi tetkiki yapildi§i donemde uyku
yapisi ve devamliligini bozucu etkisi olabilecek herhangi bir
farmakolojik ajan kullanimi, ek hastalik, metabolik disregtilasyon,
enfeksiyon varligi, eslik eden diger psikiyatrik hastaliklar ve
hizli g6z hareketi/rapid eye movement (REM) uykusu davranig
bozuklugu tespit edilenler calisma disi birakildi.

Bu calisma Uludag Universitesi Tip Fakiiltesi, Klinik Aragtirmalar
Etik Kurulu’nun 20.06.2023 tarih ve 2023-14/2 sayili etik kurul
onay! ile yapilmustir.

istatistiksel Analiz

Verinin normal dagihm gosterip gostermedigi Shapiro-Wilk testi
ile incelenmistir. Tanimlayici istatistikler nicel veri icin ortalama
ve standart sapma veya medyan (minimum-maksimum), nitel
veri icin frekans ve yiizde olarak belirtilmistir. Normal dagilim
gosteren veri icin bagimsiz iki grup karsilastirmasinda t-testi
normal dagiim gostermeyen veri icin Mann-Whitney U testi
kullanilmistir. Kategorik verinin analizinde Pearson ki-kare, Fisher-
Freeman-Halton ve Fisher’in kesin ki-kare testleri kullanilmustir.
istatistiksel test sonuclarinda anlamlilik bulunmasi durumunda
coklu karsilastirma testlerinden Bonferroni testi kullanilmigtir.
Degiskenler arasindaki iliskiler Spearman korelasyon katsayis
ile incelenmistir. Anlamhlk diizeyi a=0,05 olarak belirlenmistir.
Verinin istatistiksel analizi IBM SPSS 28.0 (IBM Corp. Released
2021. IBM SPSS Statistics for Windows, Version 28.0. Armonk,
NY: IBM Corp.) istatistik paket programinda yapildi.

Bulgular

Ketiapinin primer insomni ve norodejeneratif hastalik tzerine
polisomnografiye etkisini degerlendirdigimiz calismamiza 26’si
kadin, 23'G erkek olmak Uizere toplam 49 hasta dahil edildi.
Hastalarin yas ortalamasi 56,67+13,54 (22-83) idi. Her iki
hastalik grubu veya ketiapin kullanan veya kullanmayan hastalar
arasinda yas dagiimi acisindan farklihk saptanmadi. Primer
insomni tanili hastalar icinde kadin cinsiyet daha fazlaydi.
Kullanilan ortalama ketiapin dozu 59,37 mg (minimum-
maksimum: 25-225) idi. Uyku latansi, evre T (N1) uyku suresi,
evre 2 (N2) uyku siresi, ortalama ve minimum SO, ve apne-
hipopne indeksi (AHI) icin hasta gruplan arasinda istatiksel
anlamli fark saptanmadi. Total uyku siresi, evre 3 (N3) uyku
siresi ve REM uyku suresi norodejeneratif hastaliklarda daha
fazlaydi (Tablo 1). Ketiapin alan primer insomni tanili hastalarda
toplam uyku sutresi, N1 uyku suresi, N3 uyku siiresi, REM uyku
siresi ve AHI sirasiyla %9,2 (247,87+101,74; 272,71+89,1)
%10,5 (14,4+4,89; 16,21+7,53), %37,2 (54,97+27,22;
87,53+32,19), %73,1 (25,73+20,32; 42,53+29,84), %5,6
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Tablo 1. Hastalik gruplarina gore demografik veriler ve uyku parametreleri
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REM: Hizli géz hareketi/rapid eye movement, AHI: Apne-hipopne indeksi

(4,34+7,04; 4,616,81) oraninda daha kisa; uyku latansi
%30,3 (43,8+38,72; 33,21£29,11) ve N2 uyku siresi %27,6
(152,55+84,19; 119,53+52,31) ise daha uzundu (Sekil 1).
Ancak bu farkliliklardan sadece ketiapin kullanan primer insomni
olgularinda N3 uyku siresinin daha kisa olmasi istatiksel olarak
anlamhydi (Tablo 2). Ketiapin kullanmayanlarda hastaliklar
arasinda parametrelerde herhangi bir farklilik yoktu. Ketiapin
kullananlarda ise uyku siiresi ve REM uyku suresi nérodejeneratif
grupta, uyku latansi ise primer insomni grubunda anlamli olarak
daha yulksekti (Sekil 2). Uyku evrelerinin toplam uyku stiresine
oranlari degerlendirildiginde nérodejenetarif grupta anlaml
herhangi bir farkhlik saptanmaz iken primer insomni grubunda
ketiapin kullananlarda kullanmayanlara gére N2 uyku ytzdesi
daha yiiksek iken, N3 uyku ytizdesi daha dusuktu (Sekil 3).

Tartisma

Primer insomni tedavisinde ketiapinin kullanimi Avrupa Uyku
Arastirma Dernegi ve Amerikan Uyku Tibbi Akademisi Klinik
Uygulama Kilavuzlari'nda yetersiz dokiimantasyon ve onemli
yan etkileri nedeniyle Onerilmemistir.’'” Ketiapinin disik
dozlarda kullanimi bagimlilik potansiyeli olan hipnotiklere
alternatif olarak onaysiz bir sekilde etiket disi pazarlandigi icin
uretici firma cezaya carptinlmigtir.®

Ketiapin kullaniminin uyku fizyolojisine etkisini polisomnografi ile
degerlendiren calisma sayisi kisithdir. Bu calismalar da genellikle
psikiyatrik bozukluklarda, az hasta ve oOrneklem sayilari ile
yapilmistir. Bipolar bozuklukta akut donemde ilag titrasyonu ile
uyku suire ve kalitesinde iyilesmenin polisomnografi ile gosterildigi
bir calismada ketiapin sonrasi toplam uyku siresinde ve REM
gecikmesinde uzama saptanmis, yavas uykuya gecis sliresinde
ise azalma gozlenmistir. Antidopaminerjik, antiserotonerjik,
antihistaminerjik ve antiadrenerjik etkileri ile uyku indtksiyonunu
ve kortizolli azaltarak bozulmus patofizyolojinin dizeltiimesine
katki saglayabilecegi belirtilmistir.’ Bipolar bozuklukta yapilan
bir baska calismada uyku etkinligi, toplam uyku siresi, uyanma
sayisi, yatakta gecirilen siire ve uykuya baslama gecikmesinde
onemli bir degisiklik saptanmadi. Akut donemde hem toplam
N2 hem de toplam non-REM siresinin ylizdesini artirmis,
REM uyku ytizdesi azalmig ancak 3-4 hafta sonra bu farkhligin
ortadan kalktigi belirtildi. Diger non-REM ve REM uykusu
parametrelerinde ise anlamli degisim saptanmadi. Sonug olarak
bir yardimci tedavi olarak ketiapinin bipolar hastalarda uyku
mimarisini basta kismen duizelttigi ancak bir siire sonra mimariye
etki etmedigi vurgulanmistir.?® Alkol bagimhliginda yapilan bir
diger calismada ise toplam uyku verimliligine etkisi olmadig
ancak uyanma, uyku baslangici gecikmesi ve N2 uyku stresinde
artisa neden olarak uyku surekliligini iyilestirdigi gosterilmistir.?’
Saglikh erkek bireylerde yapilan cift kor, plasebo kontrolli
randomize bir calismada plasebo ve ketiapin kullanimi
(25 ve 100 mg iki ayn dozda) polisomnografi kayitlari ile
kargilastinlmis, uykunun baglamasinin hizlandigi, toplam uyku
stresi artarken uyanik gecirilen siirenin azaldigi saptanmis, REM
uykusu ytizdesinde ise 100 mg dozlarinda azalmanin basladigi
belirtildi.?? On dokuz saglkli erkek bireyin degerlendirildigi bir
baska calismada plasebo grubu ile ketiapin veya mirtazapin
karsilastinlmis her ikisinin de toplam uyku siresini yaklasik
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Primer insomni
AHI 4,6 4,34
Minimum SO, 89,78 89,38
Ortalama SO, 95,82 95,85
REM 42,53 2558
N3* 87,53 54,97
N2 119,53 15255
N1 16,21 14,4
Uyku latanst 33,21 43,8
Total uyku siiresi oHPIGAI 2478
%0 %10 %20 %30 %40 %50 %60 %70 %80 %90 %100
Ketiapin - = Ketiapin +

Sekil 1. Primer insomni tanili olgularda degerlendirilen polisomnografi parametrelerinin ketiapin alan ve almayan hastalar
arasindaki farki

"p<0,05 degeri sadece evre 3 (N3) icin saglanmistir

AHI: Apne-hipopne indeksi, Minimum ve ortalama SO,: Pulse oksimetri ile Slciilen en diisiik ve ortalama kan oksijen satiirasyonlari (%), REM: Hizl
g0z hareketleri evresi stresi (dk), N1, N2, N3: REM disinda kalan uykunun evrelerinin streleri (dk), Uyku latansi: Kayda baslandigi andan ilk uyku
evresinin izlendigi epoga kadar gecen sure (dk), Total (toplam) uyku siiresi: Hastanin gece boyunca ara ara uyandigi zamanlar da cikarilmak Uzere
uykuda gecirdigi toplam suredir (dk)

Tablo 2. Ketiapin kullanimina gére uyku parametreleri

Sekil 2. Norodejeneratif hastalik tanili olgularda degerlendirilen polisomnografi parametrelerinin ketiapin alan ve almayan hastalar

arasindaki farki

AHi: Apne-hipopne indeksi, REM: Hizli g6z hareketi/rapid eye movement
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Ketiapin + Ketiapin -
Parametreler p p
Primer insomni Norodejeneratif Primer insomni Norodejeneratif
Total uyku suiresi 247,87+101,74 344,536+78,09 0,017 272,71+89,10 328,95+42,5 0,067
Uyku latansi 43,80+38,72 15,45+11,46 0,024 33,21+29,11 21,27415,86 0,205
N1 14,46+4,89 19,86+11,02 0,156 16,21+7,53 19,09+11,88 1
N2 152,55+84,19 178,13+61,68 0,156 119,53+52,31 152,09+39,44 0,100
N3 54,97+27,22 88,95+46,44 0,401 87,531£32,19 97,90+36,68 0,459
REM 25,73£20,32 55,31£29,31 0,008 42,53+29,84 56,04+28,37 0,263
Ortalama SO, 95,85+0,85 95,46+1,69 0,5 95,82+1,56 95,80+1,40 0,893
Minimun SO, 89,38+3,54 87,90+4,32 0,361 89,78+4,44 88,72+43,71 0,373
AHI 4,34+7,04 7,04+8,95 0,392 4,6%6,81 5,35+6,30 0,467
REM: Hizli géz hareketi/rapid eye movement, AHIi: Apne-hipopne indeksi
Norodejeneratif
Ant 535 7,04
Minimum SO, 88,72 87,9
Ortalama SO, 95,8 95,46
REM 56,04 55,31
N3 979 88,95
N2 152,1 178,13
N1 19,09 19,86
Uyku latanst 22 15,45
Total uyku siiresi 328,95 344,53
%0 %10 %20 %30 %40 %50 %60 %70 %80 %90 %100
Ketiapin - = Ketiapin +
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Uyku evreleri/toplam uyku siiresi degisimi (%)
70
p=0,006*
60
p=0,652
50
40
=0,002*
Ea p=0,365
30
20 p=0,22 p=0,898
10 — =
p=0,905 I p=0,949
. AN l ]
N1 (%) N2 (%) N3 (%) REM N1 (%) N2 (%) N3 (%) REM
I%. 0,
Primer insomni N Norodejeneratif )
mKetiapin - 5944043123 43,83044259 32,0963661 15,59532104 5,803313573 46,2380301 29,76136191 17,03602371
mKetiapin + 5,811138015 61,54156578 22,18321227 10,38337369 5,764374655 51,7023191 25,81778074 16,05375439

Sekil 3. Uyku evrelerinin toplam uyku siiresine oranlarinin ketiapin kullanan ve kullanmayan primer insomni ve nérodejeneratif

hastalik tanili olgularda farklar

‘p<0,05 degeri primer insomni tanili hastalarda evre 2 (N2) ve evre 3 (N3) icin saglanmistir

REM: Hizli g6z hareketi/rapid eye movement

yarim saat artirdii, uyanma sayisini yaklasik %35-40 azalttig,
ketiapinin N2 uyku suresini artirirken mirtazapinin N3 uyku
stresini artirdigi saptanmis. Sonug olarak her iki tedavinin
de uykuya dalmayi kolaylastirdigi belirtilmis ancak gilindiiz
uykuluga ve dikkat eksikligine de neden oldugu vurgulanmustir.?®
Yuz saglikh erkekte polisomnografi ile uyku yapisini ve 6znel
uyku kalitesini arastiran bir diger calismada akustik olarak
olusturulan stres kosullari altinda uyku indiksiyonunu ve
surekliligini onemli ol¢lide iyilestirdigi, toplam uyku suresinde,
uyku verimliliginde, N2 uyku yizdesinde ve subjektif uyku
kalitesinde artis gorildi.?? Primer insomnide 25-75 mg
arasindaki dozlarin polisomnografiye etkisinin degerlendirildigi
bir baska calismada, objektif uyku parametrelerini kismen
dizelttigi ancak uyku baslangicindaki gecikmeyi azaltmadig
ve uykuyu baslatmada zorluk ceken hastalar icin ketiapinin
yararinin muhtemelen daha dustik oldugu (klasik hipnotiklerden
farkl olarak) sonucuna varilmistir.?* Primer insomnide 25 mg
ile yapilan bir baska calismada uyku parametreleri Uzerine
plasebo ile Kkarsilastirildiginda istatiksel olarak anlamli fark
olmadigi, ayrica artmis yan etki orani bildirildi.* Yakin gecmiste
yapilan calismalarda ila¢ olarak sodyum oksibat, rofekoksib,
ketiapin ve klozapin, ila¢ sinifi olarak ise antipsikotikler,
benzodiazepinler ve afyon alkaloidlerinin obstriktif uyku apne
sendromunu ortaya cikarabilecegini ya da agirlastirabilecegi
belirtilmistir.2¢ Polisomnografi disi skorlamalar (izerinden yapilan
uyku kalitesinin subjektif olarak degerlendirildigi calismalarda
Parkinson hastahginda uykusuzlugun givenli ve etkili bir
tedavisi olabilecegi?’ ve major depresif bozuklukta plaseboya
karst 50-300 mg uzatilmis salinim formunda uyku bozuklugu
semptomlarini iyilestirdigi saptanmistir.?

Ketiapin uyku latansini kisalti, REM uyku ytizdesini, uyuduktan
sonraki uyaniklk stresini azaltir. Toplam uyku siresini, uyku
etkinligini, N2 uykusunu artinir. Sedasyon, bas agrisi, kilo
alimi, elektrokardiyografide gézlenen QT araliginin uzamasi,
ekstrapiramidal sistem yan etkileri gorilebilir. Calismamizda
ketiapin kullanimindan bagimsiz olarak primer insomni tanili
hastalarda toplam, N3 ve REM uyku slresinin nérodejeneratif
hastaliklara gore beklendigi gibi daha kisaydi. Ketiapin kullanan
norodejeneratif hastalarda uyku parametrelerinde anlamli
farkhlk saptamazken primer insomnide N3 uyku siresi daha
kisa ve N3 uyku ylzdesi daha dlstkti. N2 uyku ylzdesi ise
daha yuksekti. Hastalarin hastalik gruplarina gore farkhhklarini
degerlendirdigimizde ise ketiapinin primer insomni tanih
hastalara gore norodejeneratif hastalarda toplam uyku stresi,
REM uyku siiresi ve uyku latansina daha olumlu etkisi oldugunu,
hatta istatiksel anlamli olmasa da primer insomnide uyku
latansininin ketiapin kullananlarda tam tersi olarak uzadigini
gozlemledik. Uykunun yarisini olusturan N1 ve N2 dénemlerinin
islevleri halen tam olarak bilinmemektedir. Derin uyku dénemi
olan N3 doneminin ise fiziksel dinlenmeyi sagladigi, eriskinlerde
hiicre yenilenmesini ve onarimini hizlandirdigr ileri striilmektedir.
Elde ettigimiz veriler sonucunda ketiapin kullaniminin primer
insomnide N2 uyku yizdesini gorece artirsa da, N3 (istatiksel
anlamli olarak), N1 ve REM uyku stirelerinde kisalma ve N3 uyku
ylizdesinde azalma ile tedaviye yardimci olmadigi hatta uyku
mimarisinin daha karisik bir hale geldigini gdzlemledik.

Calismanin Kisithliklan

Bu calisma retrospektif planlandigi icin ilag kullanimina gore
ve iki ayr hastalik grubu (primer insomni ve noérodejeneratif
hastaliklar) karsilastirilarak degerlendirmeler yapilmistir. Elde
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ettigimiz sonuclar prospektif olarak ayni hasta grubunda tedavi
oncesi ve sonrasi saglikli kontrol grubu ile karsilastirma yapilarak
desteklenmelidir.

Sonuc¢

Akut insomni olgularinda medikal tedavi yararl olabilir. Bu tir
olgularda geleneksel hipnotik ilaclar kullanilabilir ve kisa streli
(<2-4 hafta) tedavi tercih edilir. insomni tedavisinde herhangi
bir antipsikotik ajanin genis olcekli plasebo kontrolli calismasi
yoktur. Bu calismanin sonucu olarak ketiapin primer insomnide
N2 uyku ylzdesini artirsa da, N3, N1, REM uyku sureleri ve N3
uyku ytizdesinde azalmaya yol acarak uyku mimarisini daha karigik
bir hale getirdigini gozlemledik. Bu degisimlerin primer insomni
tedavisine yardimci olmamasinin yani sira karsilasilabilecek
yan etkiler de g6z 6niine alindiginda kullanimi dezavantajli
g6zikmektedir. Ketiapin uyku bozukluklari tedavisinde yeri
olmadigi, yalnizca eslik eden psikiyatrik bozukluk durumunda
kullanilmasi gerektigini calismamizin sonuclari 1si§inda tekrar
vurguluyoruz.

Etik
Etik Kurul Onayi: Bu calisma Uludag Universitesi Tip Fakiiltesi,
Klinik Arastirmalar Etik Kurulu'nun 20.06.2023 tarih ve 2023-

14/2 sayili etik kurul onay! ile yapilmistir.
Hasta Onayi: Retrospektif calisma.
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Noromiyelitis Optika Spektrum Bozukluklarinda

Hipersomni Varligi

Hypersomnia in Neuromyelitis Optica Spectrum Disorders

® Hasan Can Giidek, ® Ozdem Ertiirk Cetin, ® ipek GUngdr Dogan, ® Damla Cetinkaya Tezer, ® Serkan Demir

Saglik Bilimleri Universitesi, Sancaktepe Sehit Prof. Dr. llhan Varank Egitim ve Arastirma Hastanesi, Néroloji Klinigi, Istanbul, Ttirkiye

Oz

Hipersomnolans  veya narkolepsi, ndromiyelitis optika  spektrum
bozukluklarinda (NMOSD) ilk baslangi¢c bulgusu olabilmekte, bu nedenle
klinik degerlendirmede 6nem tagimaktadir. Aquaporin 4 (AQP4), hipokretinin
yogun oldugu hipotalamusun periventrikiiler bolgesinde yogun olarak yer
almaktadir. Dolayisiyla, NMOSD’de s6z konusu olan anti-AQP4 antikorlari
bu bolgede hasara yol acarak, hipokretinde azalma ve hipersomni veya
narkolepsiye neden olabilmektedir. Calismamizda klinik, radyolojik ve
laboratuvar bulgulari ile tani konmug 10 NMOSD hastasi kontrol grubu olarak
secilen 22 multipl skleroz hastasi ve 22 saglikl kisi ile Epworth uykululuk
Olcedi ve Stanford uykululuk 6lcedi kullanilarak giindiiz asir uykuluk skorlari
karsilastinlmistir.  Calismamiz NMOSD grubunda hipersomnolansin  diger
uykuya egilim olusturabilecek faktérlerden bagimsiz olarak daha yiiksek
oldugunu destekler niteliktedir.

Anahtar Kelimeler: Hipersomnolans, NMOSD, narkolepsi, GAU

Abstract

Hypersomnolence or narcolepsy may be the initial finding in neuromyelitis
optica spectrum disorders (NMOSD); therefore, it is important in clinical
evaluation. Aquaporin 4 (AQP4) is densely located in the periventricular zone
of the hypothalamus, where hypocretin is concentrated. Therefore, anti-AQP4
antibodies in NMOSD may cause damage to this zone, resulting in decreased
hypocretin and hypersomnia or narcolepsy. In our study, 10 NMOSD patients
diagnosed with clinical, radiological, and laboratory findings were compared
with 22 multiple sclerosis patients selected as the control group and 22
healthy individuals. The Epworth sleepiness scale and the Stanford sleepiness
scale were used to assess excessive daytime sleepiness. Our study supports
the fact that hypersomnolence is higher in the NMOSD group, independent
of other factors that may cause the tendency to sleep.

Keywords: Hypersomnolence, NMOSD, narcolepsy, EDS

Giris

Noromiyelitis optika spektrum bozukluklari (NMOSD) baslica
optik sinirler ve medulla spinalisi tutan inflamatuvar lezyonlar
ile karakterize santral sinir sisteminin immdun aracili inflamatuvar
demiyelinizan hastahgidir. insidansi ve prevelansi sirasiyla
100,000’de 0,037-0,73 ve 0,7-10 arasinda degismektedir.’
NMOSD’nin astrositleri hedefleyen antikor aracili himoral
immun sistemin bir bozuklugu oldugu kabul edilmektedir. Kanda
aquaporin 4 (AQP4)-immiinoglobulin-G varligi NMOSD’nin ana
patojenik faktorudir.? Hedef olan AQP4, optik sinir, medulla
spinalis, hipotalamusun supraoptik cekirdegi, area postrema ve
lamina terminalisin vaskiiler organi gibi periventrikiiler yapilarda
bulunur. Bu yaygin yerlesim uygunsuz antidiliretik hormon

salinimi, narkolepsi, hipersomni, hipotermi, anhidroz, hiperfaji,
hipotansiyon, galaktore ve davranis degisiklikleri gibi semptomlara
neden olabilmektedir.® Giindlz asin uykululuk (GAU) veya
hipersomnolans giin icerisinde uyanik kalinmasi gereken zaman
diliminde kontroli kaybederek uyumanin engellenememesi
durumudur. Hipersomni ise hipersomnolansi kapsamakla birlikte
24 saatlik zaman diliminde artmis uyku siresini ifade eder.*
GAU’yu 6lgmek icin en sik kullanilan 6lgekler Epworth uykululuk
skalasi, Stanford uykululuk skalasi ve Karolinska uykululuk
skalasidir. GAU’ya neden olan en sik sebepler; obstriiktif veya
santral uyku apne sendromlari, narkolepsi veya Klein-Levin gibi
santral bozukluklar, sirkadiyen ritim uyku-uyaniklik bozukluklari,
travmatik beyin hasari, enfeksiyonlar, parkinson, hipotiroidizm,
depresyon, agri, benzodiazeopin veya opioid gibi ilaglarin
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kullanimi olarak siralanabilir.> Hipersomnolans veya narkolepsi,
NMOSD’de nadiren ilk baglangic bulgusu olabilmekte, bu
nedenle klinik dederlendirmede ©6nem tasimaktadir. AQP4,
hipokretinin yogun oldugu hipotalamusun periventrikiler
bolgesinde yogun olarak yer almaktadir. Dolayisiyla, NMOSD’de
s0z konusu olan anti-AQP4 antikorlari bu bdlgede hasara yol
acarak, hipokretinde azalma ve hipersomni veya narkolepsiye
neden olabilmektedir. Ayrica NMO’daki diensefalik tutulumda,
lateral hipotalamustaki hem hipokretin, hem de histamin iceren
noronlarin hasari sonucu narkolepsi veya hipersomniye neden
olabilecegi tartisiimistir.6

Multiple skleroz (MS) santral sinir sisteminin en sik gorilen
inflamatuvar demiyelinizan hastaligidi. MS’de normal
populasyona gore yaklasik 4 kat daha sik uyku bozukluklari
gordlir. Bunlarin 6nemli bir kismi depresyon, agri ve yorgunluk
gibi MS semptomlarina bagli olmakla birlikte, uyku ile ilgili
biyolojik aglari bozan MS lezyonlari iligkili uyku bozukluklari
da az degildir. Ornegin; pontin tegmentum ve dorsal medulla
lezyonlarinda uyku ile iliskili solunum bozukluklari, spinal
kord lezyonlarinda huzursuz bacak sendromu, dorsal pontin
tegmentum lezyonlarinda hizli g6z hareketi (rapid eye movement)
uykusu davranis bozukluklari ve iki yanl lateral hipotalamus
lezyonlarinda narkolepsi gorilebilmektedir.

MS ve Ozellikle NMO’da normal popillasyona gore
hipersomnolansa egilimin arttigini gésteren calismalar mevcuttur.
Narkolepsiyle prezente olan MS hastalarinda genelde bilateral
hipotalamik lezyonlar gorilmistir. Hipotalamik lezyonlari
olmayanlarin ise narkolepsinin aksine insomnia ve parasomnia
gibi uyku problemleri daha siktir. Bu sebeple narkolepsiyle
prezente olan MS hastalarinda hipotalamusta lokalize hipokretin
néronlarinin kaybi oldugu distinilmustir.”

NMO ise zaten sinir sistemi boyunca periakuaduktal ve
periventrikiiler bolgede su molekullerinin gecisini saglayan
AQP4’e karsi gelisen antikor sebebiyle meydana gelen bir
hastalik spektrumudur. Lokalizasyon itibariyle hipotalamus
cevresi ve periventrikiler bolgeyi tutma egilimindedir. Bundan
baska AQP4'lin, kendisi gibi astrositte eksprese edilen eksitator
aminoasit transporter ile fiziksel baglantisi; atak sirasinda bu
tastyicinin da hasar gérmesine ve glutamatin hiicre disinda
serebrospinal sivida kalmasina neden olur. Bunun eksitotoksite ile
ikincil demiyelinizasyona neden olmasi muhtemeldir. Bu haliyle
demiyelinizan hastalik grubunda NMO’da hipersomnolansin
daha yaygin oldugunu gosteren calismalar mevcuttur.?

Bu calismada; NMOSD’de GAU varligi arastirilarak, nadir gorilen
bu hastalik grubunda GAU varligini sorgulamanin 6nemine
dikkat cekilmek istenmistir.

Gere¢ ve Yontemler

Calismamizda Saglik Bilimleri Universitesi, Sancaktepe Sehit
Prof. Dr. ilhan Varank Egitim ve Arastirma Hastanesi néroloji
klinigi demiyelinizan hastaliklar polikliniginde takipli; klinik,
radyolojik ve laboratuvar bulgulari ile tani konmus 10 NMOSD
bozuklugu hastasi dahil edilmistir. Kontrol grubu olarak, yas
ve cinsiyet uyumlu 22 MS hastasi ve 22 saglikh kisi alinmistir.
Genisletilmis engellilik durumu 6lcegi/expanded disability status
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scale (EDSS) skorlari 1-4 arasinda olan hastalar calismamiza dahil
edilmistir. GAU varligini taramak icin Epworth uykululuk élcegi ve
Stanford uykululuk 6lcegi uygulanmistir. GAU yapabilecek diger
hastaliklardan uyku apne sendromu varligini taramak icin Berlin
uyku anketi, depresyon varligini arastirmak icin Beck depresyon
Olcedi uygulanmistir. Hastalar ayrica, uyku bozukluguna olasi
etkilerinden dolayi; uykuya egilim olusturabilecek ila¢ kullanimi,
hipotirodi ve demir eksikligi anemisi acisindan sorgulanmustir.

istatistiksel Analiz

istatistiksel analizler icin number cruncher statistical system
(NCSS) 2007 (Kaysville, Utah, USA) programi kullanilmistir.
Calisma verileri degerlendirilirken tanimlayici istatistiksel
metotlarin yanisira verilerin dagilimi Shapiro-Wilk testi ile
degerlendirilmistir. Niceliksel verilerin ¢ ve {zeri grubun
karsilastirmasinda Kruskal-Wallis testi; iki grup karsilastirmasinda
Mann-Whitney U testi kullanilmustir. Nicel veriler arasindaki iliskiyi
belirlemek amaciyla Spearman’s korelasyon analizi kullanildi.
Anlamlilik p<0,01 ve p<0,05 dizeylerinde degerlendirildi. Tim
katiimcilardan bilgilendirilmis gonilli onam formu alinmistir.
Bu calisma Saglk Bilimleri Universitesi, Sancaktepe Sehit
Prof. Dr. ilhan Varank Egitim ve Arastirma Hastanesi Etik
Kurulu’'ndan onaylanmistir (karar numarasi: E-46059653-020,
tarih: 12.10.2022).

Bulgular

Hastalarin demografik ve klinik 0Ozellikleri Tablo 1'de
Ozetlenmistir. Yiksek EDSS degerlerinde yorgunluk da GAU’ya
neden olabileceginden, calismamiza dugslik EDSS skorlu hastalar
dahil edilmistir. Hastalarin EDSS skorlari Tablo 1’de 6zetlenmistir.
NMOSD hastalarindan 2 tanesi imminmodiilator tedavi (IMT)
kullanmazken geriye kalan 8 tanesinde rituksimab tedavisi
uygulandi. MS kontrol grubunda dért hastamiz 2. basamak IMT
kullanirken (ocrelizumab, kladribin, fingolimod) geriye kalan
bitin hastalar 1. basamak IMT kullanmaktayd (dimetilfumarat,
teriflunamid, peginterferon, glatiramer asetat). MS kontrol
grubunda ortalama hastalik siresi 2,5 yil NMO grubunda ise
3 yil olarak hesaplanmis olup istatistiksel olarak anlamh fark
saptanmadi (p=0,23).

NMO grubunda Beck depresyon o6lcegdi skorlari anlaml olarak
yuksek bulundu (p=0,019; p<0,05) (Tablo 1). Yas ile Beck
depresyon, Epworth ve Stanford skorlari arasinda istatistiksel
olarak anlaml bir iliski bulunmadi (p>0,05).

Gruplara gore Epworth uykuluk olcegdi dederleri istatistiksel
olarak anlamli farklilik gostermekteydi (p=0,049; p<0,05).
NMO grubunun Epworth skorlart MS ve saglikli kontrollere
gore anlamli olarak ylksek bulundu. (p=0,001; p<0,05) (Tablo
2). Gruplara gore Stanford uykululuk olcegi skorlar istatistiksel
olarak anlamli farklilik géstermekteydi (p=0,009; p<0,05). NMO
grubunun Stanford skorlar MS ve saglikh kontrol grubuna goére
anlamli olarak yuksektir (p=0,001; p<0,05) (Tablo 2).

NMOSD grubunda alti hastanin Epworth uykululuk 6lcegi
10’un Ulzerinde saptanmistir. Bu hastalarin dort tanesinde
kraniyal manyetik rezonans gorintileme (MRG) bulgularina
bakildiginda periventrikiiler ve periakuaduktal tutulumlarinin
daha yaygin oldugu gorulmdistir (Sekil 1). Serebellar su



Gldek ve ark.
Noromiyelitis Optika Spektrum Bozukluklarinda Hipersomni

kanallari cevresinde yaygin tutulumu olan bir hastamizin ise
Epworth skoru 20, Stanford skoru 4 olarak hesaplanmistir.

Epworth uykululuk 6lcegi 10’un altinda olanlar daha ziyade optik
norit ataklari veya uzun segment miyelit ataklari ile seyrederken
10’un uzerinde olanlarda periakuaduktal ve periventrikiler
tutulum daha yaygin olarak izlenmistir. MS hasta grubunda ise
iki hastanin Epworth uykululuk 6lcegi 10’un Uzerindedir. Bu
hastalarin birinde MRG’de hipotalamik tutulum izlenmistir. Ug

Sekil 1. NMO tanili hastada MRG flair kesitlerde periakuaduktal
bolgede hiperintensite

NMO: Noromiyelitis optika spektrum, MRG: Manyetik rezonans
gorintileme

hasta baklofen ve gabapentin kullaniyordu ancak bu hastalarin
Epworth skoru 10’un altinda olculdu. Baklofen ve pregabalin
kullanan bir hastamizin Epworth skoru 12, Stanford skoru 2
olarak hesaplandi.

Tartisma

Cahsmamizda NMOSD grubunda hipersomnolansi, saghkli
kontrollere ve MS hasta grubuna gore daha yliksek oranda
bulduk.

Literatirde de GAU ve NMOSD bozukluklarinda arasindaki
iliskiyi bildiren calismalar mevcuttur, ancak olgu sayilan
sinirlidir. Narkolepsi, NMOSD de prezentasyon bulgusu olarak
da karsimiza cikabilmektedir. Nishino ve Kanbayashi® 116
sekonder narkolepsiyi iceren calismalarinda hastalarin %9’unda
etiyolojide demyelinizan hastalik saptanmistir. Stavrou ve
ark.'nin® yiriime gucligi ve konusma bozuklugunu takiben
gelisen agir hipersomni ile prezente olan ve NMOSD teshisi
alan olgu sunumu literattirdeki NMOSD-GAU iliskisine 6rnektir.
Daida ve ark.’nin'™ ciddi somnolansla basvuran, ilk bastaki
MR’leri normal gorilen ancak daha sonrasinda hipotalamusta
lezyonlari izlenen ve NMOSD teshisi konan hasta yine bir baska
ornektir. Bu hastanin bosoreksin dlzeyleri de dusiik saptanmis
olup hipersomnolansi immunsipresif ve metilfenidat ile tedavi
edilebilmistir.

Tablo 1. Hastalarin demografik 6zellikleri

NMOSD MS Saghkh
(n=10) (n=22) (n=22)
Yas 39,9+13,4 35,73+7,65 35,64+9,56
Cinsiyet (K/E) 9N 13/9 13/9
Hipotirodi 1/10 1/22 2/22
Demir eksikligi anemisi 2/10 3/22 3/22
Beck depresyon olcegi 17,6£10,41 11,1448,13 7,45£5,1
Berlin uyku anketi
Dustik risk 9 (%90) 21 (%95,5) 18 (%81,8)
Yiiksek risk 1(%10) 1 (%4,5) 4 (%18,2)
EDSS 2(1-4) 1,25 (1-3) -
Hastalik siiresi (yil) 2,5+1,63 3+1,68 -
iMT
1. Basamak 0 18 )
2. Basamak 8 4

IMT: Immiinmodiilatér tedavi

K/E: Kadin/erkek, NMOSD: Noéromiyelitis optika spektrum bozukluklari, MS: Multipl skleroz, EDSS: Genisletilmis engellilik durumu 6lcegdi/expanded disability status scale,

Tablo 2. Gruplara gore Epworth ve Stanford uykululuk dl¢ek skorlarinin karsilastiriimasi

Grup n Ort+SS Min-maks p
NMO 10 10,545,62 2-20

Epworth MsS 22 5,91+4,3 0-19 0,049
Saglikh 22 6,09+3,24 1-11
NMO 10 441,63 1-6

Stanford Ms 22 2,27+1,55 1-6 0,009
Saghkh 22 2,05+1,17 1-6

NMO: Noéromiyelitis optika spektrum, MS: Multipl skleroz, Ort: Ortalama, SS: Standart sapma, Min-maks: Minimum-maksimum
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Hipersomniyle iki ana norotransmiter arasindaki iliski net olarak
anlagilmistir. Bunlar hipokretinler ve prostaglandin D2’'dir."
Bunun yani sira narkolepsi HLA DR2 DR B1 *1501 ve HLA
DQB1*0602 genleri ile de yakin iliskide bulunmustur. Bu guicli
iliski, otoimmdinitenin olasi bir etiyolojik mekanizma oldugu ve
hipotalamustaki secici néral yikimi potansiyel olarak acikladigi
hipotezine yol a¢cmistir’> AQP4 en fazla periakuaduktal ve
periventrikiiler bolgede bulunan astrositlerde su molekiillerinin
tasinmasi islevini gerceklestirmek tizere bulunur. Olasi genetik
ve cevresel faktorlerin birlesimi ile bu su kanallarina karsi gelisen
antikorlar; su kanallarinin bulundugu lokalizasyon itibari ile
lezyonlarinda hipersomniye egilim yaratmaktadir.

GAU saptanan hastalarimizda MR bulgular periakuaduktal
tutulum daha yiksek oranda saptanmisti. Bu durum literattr
verileriyle de uyumludur.

NMO grubunda Beck depresyon o6lcegdi skorlari MS ve saglkli
kontrollere gore yiiksek bulunmustur. Bu durum, NMO’da
hipersomnolansa sebep olabilecek ayri bir faktor olarak g6z
ardi edilmemelidir. Demiyelinizan hastalik grubu, kronik
karakteri geredi ve engellilik yaratma potansiyeli nedeniyle,
tani sonrasinda hastalarda reaktif depresyon gelismesine de
siklikla yol acabilen bir hastalik grubudur. Ayni zamanda bu
hastalarda, kronik agri da uyku kalitesini etkileyebilmektedir.
Bu nedenle, NMO ve MS hastalarinda cesitli uyku bozukluklari
sik gorilebilmektedir. Hastalarin klinik degerlendirilmesinde bu
durumun da g6z oniinde bulundurulmasi gerekmekle birlikte;
hipersomni varliginda NMOSD acisindan klinik degerlendirme
onem tagimaktadir.

Noroinflamatuvar hastaliklarin karakteri geregi agri ve spastisite
cok sik karsimiza cikabilmektedir. Agri palyasyonu icin kullanilan
ilaclarin bir kismi hipersomnolansa neden olabilmektedir. Bizim
takibimizdeki hastalar da pregabalin, gabapentin ve baklofen
gibi hipersomnolansa egilim olusturabilecek ilaclar kullanmakta
idi. Calismamizda ¢ NMO hastasi baklofen ve gabapentin
kullaniyordu ancak bu hastalarin Epworth skoru 10’un altinda
oOlclildi. Baklofen ve pregabalin kullanan bir hastamizin Epworth
skoru 12, Stanford skoru 2 olarak hesaplandi. MS grubunda
sadece 1 hastanin gabapentin kullanimi mevcut idi. Onun
da Epworth uykuluk 6lcedi 8, Stanford uykululuk 6lcegi 4'tu.
Hipersomnolansa egilim olusturan ila¢ kullanan hastalarin
cogunda Epworth skorlarinin distik olmasi bizim hastalarimizda
ilaclardan bagimsiz hastaligin etyopatogenezine bagli GAU
olusturdugunu destekler niteliktedir.

NMOSD iliskili hipersomni semptomlarinda, tedavi sonrasinda
diizelme gortlmektedir. Calismamizdaki hastalarin  hepsinin
degerlendirilmesi tedavi altinda yapilmistir. Ancak buna ragmen
GAU skorlar ylksek saptanmistir. Bu durum, tedavi altinda olsa
bile NMOSD hipersomninin daha yliksek oranda izlenebilecegini
dusiindirmektedir.

NMOSD nadir gorilen bir hastalik spektrumu oldugu icin,
hasta sayilari sinirlidir. Daha genis hasta gruplarinda yapilacak
calismalar, daha guvenilir sonuclara ulasmamizi saglayacaktir.
MS ve NMOSD hastalarinda ozurlalik, ilag kullanimi ve
depresyon varligi da GAU’yu etkileyebilecek faktorlerdendir.
Bunlar calismamizin kisithklar arasinda yer almaktadir.
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Sonug¢

GAU; halsizlik, depresyon, yorgunluk-fatique gibi terimlerle
karisabilen ancak onlardan ayrilan bununla birlikte pek cok
yerde de i¢ ice gecebilen bir terimdir. GAU, hasta tarafindan
da farkli sekilde ifade edilebilir Bu noktada klinisyenler icin
GAU arastirmasi yapmanin degisik zorluklari vardir. Epworth
uykululuk skalasi gibi ortak uyku 6lceklerinin yaygin kullanilmasi
daha objektif sonuclar sunmamiza yardimc olmaktadir. Bu
calismamizda demiyelinizan hastalik grubu icerisinde daha
nadir olarak gorilen NMOSD’nin diger uykuya egilim
olusturan durumlardan bagimsiz olarak hipersomniye egilim
olusturabilecegini; bu nedenle demiyelinizan hastalik grubunda
hipersomni sorgulamanin klinik 6nemine dikkat cekmek istedik.
Etik

Etik Kurul Onayi: Bu calisma Saglk Bilimleri Universitesi,
Sancaktepe Sehit Prof. Dr. ilhan Varank Egitim ve Arastirma
Hastanesi Etik Kurulu'ndan onaylanmistir (karar numarasi:
E-46059653-020, tarih: 12.10.2022).

Hasta Onayi: Tim katilmcilardan bilgilendirilmis génulli onam
formu alinmustir.
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Cerrahi Yogun Bakim Hastalarinda Uyku Kalitesi

Sleep Quality in Surgical Intensive Care Patients
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Sayin Editor,

Kizilcik Ozkan ve ark.’nin’ derginizde yayinlamis olduklari “Sleep
Quality and Related Factors in Surgical Care Patients” baglikh
makaleyi ilgiyle okuduk.

Calismada cerrahi yogun bakim takibinde izlenen hastalarin
uyku kalitesi kot bulunmustur. Uyku kalitesi postoperatif 2. glin
degerlendirilmistir. Yas, uygulanan ameliyatin tird, agri siddeti, stres
skoru ve cevresel faktorlerin (yogun bakimdaki isiklar, makine sesleri,
ortam kokusu, ortam sisi, diger hastalarin sesleri, yogun bakim
personelinin konusmalari) uyku kalitesini etkiledigini saptamiglardir.
%32 ortopedik cerrahi, %28 onkolojik cerrahi, %40 non-
onkolojik abdominal cerrahi olgular calismaya alinmisti. Mekanik
ventilasyonda olanlar, 24 saatten az yogun bakimda kalanlar,
kraniyal ameliyat gecirenler, Glascow Koma skoru 12’nin altinda
olanlar, uyku Kkalitesini etkileyebilecek (kronik organ yetmezligi,
sepsis, uyku bozukluklar, psikiyatrik bozukluklar, ila¢ ve madde
kullanimi vs.) durumlar calismaya dahil edilmemistir.

Torasik cerrahi sonrasi 6zellikle agri, nefes darligi gibi sikayetlerin
olmasi ve postoperatif gogus tlpu bulunmasi sebebi ile uyku
kalitesi sik bozulmaktadir. Ozellikle genc ve zayif hastalarda
stk karsilasilan spontan pndémotoraks sonrasi yapilan cerrahi
operasyonlar llkemizde ve diinyada basari ile uygulanmaktadir.
Operasyon sonras! hastalar gogus tiipl ile servislere alinmaktadir.
Ortalama 4-5 glin servis izleminde bulunan hastalarin uyku
kalitesi belirgin bozulmaktadir.2 Kizilck Ozkan ve ark.’min’
calismasinda torasik ve kardiyovaskiiler cerrahi olgularinin

calismaya alinmamasi bu anlamda 6nemlidir. Abdominal cerrahi
olgularinda fonksiyonel rezidiel kapasitenin diismesi ile birlikte
diyafragma fonksiyonlari etkilenmektedir. Bu durum postoperatif
sirecte atelektazi gelisime katkida bulunmaktadir.®> Calismanin
tartisma kisminda 6zellikle abdominal cerrahi geciren hastalarda
solunum fonksiyon parametrelerinde bozulmalar olabilecegi
ve bunun neticesinde diyafragma kontraktilitesinin etkilenerek
uyku kalitesi tizerinde negatif etkiler yapabilecegi belirtiimelidir.

Anahtar Kelimeler: Yogun bakim, fonksiyonel rezidiel kapasite,
diyafragma
Keywords: Intensive care, functional
diaghragm

residual capasity,
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